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American Chemical Services (ACS) is a solvent reclamation and chemical manufacturing 
facility located at 420 South Colfax in Griffith, Indiana. ACS began operations in 1955 
solely as a solvent reclaimer. In the late 1960's to early 1970's, ACS began to 

manufacture small batches of specialty chemicals. An on-site incinerator for still 

bottoms and non-reclaimable waste streams was operated by ACS between 1966 and 
1970. On-site processes basically include batch distillation, small batch reactors, 

blending and drum and tank storage and material handling. A half-buried heating oil 
tank used to fuel the boilers was located near the office building and removed in 1979. 
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The following information regarding site history and processes was supplied to Warzyn 

Engineering Inc. (Warzyn) by Mr. James Tarpo, President of ACS, and Mr. John 

Murphy, Vice President of ACS, during interviews conducted on November 14 and 15, 

1989 by Mr. Mark Rothas and Mr. Peter Vagt of Warzyn. Also in attendance were Mr . 

Robert Swale and Mr. Steve Siegel, representatives from the United States 

Environmental Protection Agency (U.S. EPA), Mr. Bruce Clark and Ms. Maureen 

Grimmer, attorneys for ACS, and Mr. John Weaver and Mr. Roger Berkowitz, technical 

consultants for ACS. The information obtained from the interview has been organized 

by time periods of interest and process areas. Mr. Tarpo started at ACS in 1966 and Mr. 

Murphy in 1970. Information supplied by these individuals concerning activities at ACS 

prior to these time periods is to the best of their knowledge. 

Reclamation Operation 

Pre-1970 

ACS began operations in 1955. Reclamation of spent solvent waste streams has always 

been the primary operation performed at the facility. Prior to the late 1960's, 

reclamation was the only operation .performed on-site. The original buildings included 

an office with adjoining boiler room and the reclamation building. Neither of these 

buildings still exist. The reclamation building was located in the same proximate area as 

the present one. A cooling water reservior was located adjacent to the reclamation 

building. 

Distillation operations were performed in six to seven pot stills (i.e. batch evaporation 

units) varying in capacity between 500 and 2,000 gallons. These units were located on a 

concrete pad outside of the reclamation building. Approximately 5,000 to 10,000 gallons 

per day of spent solvent were processed. Except for one pot still being an azeotropic 

steam distillation unit, the remaining pot stills were conventional batch evaporation 

units. Spent solvents were almost exclusively stored in 55-gallon drums. Storage areas 

were located throughout the site. The distillation units were charged by placing 55-

gallon drums on the concrete pad adjacent to the pot stills and pumping them directly 

into the units. The still bottoms were unloaded from the pot stills using steam and 
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landfilled in the former still bottoms pond located east of the present spent solvent tank 

farm. 

1970 to 1975 
The time period between 1970 and 1975 represented a transition period where a large 
percentage of spent solvent shipments were received in bulk tanker trucks. A spent and 
reclaimed solvent tank farm was built just east of the existing spent solvent tank farm. 
The original tank farm is no longer in existence. Drummed solvent wastes were still 
believed to have been pumped directly into the distillation units as before. The basic 
distillation operation remained relatively unchanged except for the addition of a 
fractional distillation column. Still bottoms were landfilled off-site during this time 
period. ACS did not have production capacity data for this time period available during 
the interview. 

1975 to Present 
All of the distillation units were replaced, but the types of units remained basically the 
same. ACS does not presently use any azeotropic steam distillation units. The present 
spent solvent and reclaimed solvent tank farms were built. The majority of spent solvent 
waste streams are presently shipped in bulk tanker trucks. An elevated hazardous waste 
drum unloading dock and storage area was built in the early 1970's. The overhang roof 
and spill containment curbing and sump area were subsequently added .. Drum shipments 
are presently pumped from the unloading dock area to the spent solvent tank farm via 

aboveground piping. Still bottoms are presently pumped to the secondary fuel blending 
tank farm for off-site disposal. No underground storage tanks (USTs) or underground 
~iping have eve. :.. .. ..,n associated with the reclamation operations. ACS did not have 
production capacity data for this time period available during the interview. 

Small Batch Manufacturin& Operations 
Pre-1970 

In the late 1960's to early 1970's, ACS began to manufacture small batches of specialty 
chemicals. Early manufacturing operations included rope treating with a fungicide, 
bromination and ski cable treating. The chemical used in the ski cable treatment 

operation and production capacities for each of the manufacturing operations were not 
discussed. 
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A lard oil process, using tallow and animal renderings as raw materials, was used to 
manufacture a lubricant product. The operation was located in the additive blending 
facility and involved a chiller unit, receiving vessel and dryer unit. The process basically 

--' consisted of the separation of solids from the light oil fraction via crystallization in the 
chiller unit and subsequent settling. The light oil fraction was then sold for further 
processing. ACS did not have production capacity data available for the time period 
during the interview. Raw materials and finished products were transported to and from 
the facility by rail car and stored in the blending area tank farm. A water/solids by
product was heated to create another product which was sold. The resulting wastewater 
was discharged to the sewer system. 

· •. I -· 

The additive manufacturing area was built in 1971. Two hot oil reactors are located east 
of the additive manufacturing building. Ancillary equipment for these operations are 
also located outdoors in the same area. A saponification reaction of various solvents and 
waxes are performed in the hot oil reactors to make various detergents, lubricants and 
chemical additives. Soldering flux, made by dissolving gum resin in a petroleum-based 
solvent, was also manufactured. Primary raw materials and finished products are stored 
in the additive area tank farm. Small volume liquid raw materials are pumped out of 
drums into the reactors from pumping stations outside of the building. Solid raw 
materials are manually added into the tops of the reactors from a mezzanine platform. 
An 8,000-gallon UST, used to store a furfural alcohol mixture prior to reclamation, was 
removed in the mid-1980's. The USTwas located near the reclamation building. 

Primary raw materials used in the operations include xylene, furfural aicohol, various 
amines, methanol, formaldehyde, sodium hydroxide and maleic anhydride. Reflux 
solvents used in the reactions include various high boiling aromatic solvent blends (i.e., 
boiling points higher than xylene and toluene). A methanol/water mixture, generated 
from the reaction of formaldehyde, is collected in a storage tank in the area and pumped 
to the distillation units to reclaim the methanol. Other sources of wastewater are 
discharged to the sewer system. ACS reported that the reactors do not need to be 
flushed and cleaned between batches. ACS did not have production capacity data 
available for this time period during the interview. 



Appendiv 8 
ACS RI Report 

1975 to Present 

Environmental Audit 
December 1989 

PageS 

The operations, equipment and product lines have remained basically the same. The 

lard oil and soldering flux manufacturing operations were discontinued during this time 
period. ACS did not have production capacity data available for the time period during 

the interview. 

Epoxidation Operations 

Pre 1970 
The epoxidation plant did not exist during this time period. 

1970 to 1975 ,:,:-, 

The epoxidation plant was built in 1974. The process consists of the oxidation of 

hydrogen peroxide in a reactor vessel to create a plastisizer. Hydrogen peroxide, linseed v~ 

oil, formic acid (a catalyst), a reaction solvent and butanol (minor ingredient) are other 
raw materials used in the reaction. Benzene was the reaction solvent used until 1976. 
An aqueous phase, generated during the reaction, is separated and discharged to the 

sewer system. The reactant solvent is recovered as part of the process and a portion is 

reused. The remainder is transported to another part of the facility for off-site disposal. 
The primary raw materials and finished products are stored in the epoxidation area tank 
farm. linseed oil is presently stored in a separate underground storage tank. Formic 

acid is stored in drums and manually added to the reactors. ACS did not have 
production capacity data available for this time period during the interview. 

197 5 to Present 

The process and equipment has remained reiarively unchanged. Toluene replaced 

benzene as the reaction solvent. A bromination operation used to produce a flavoring 

was added to the building in 1975. Soybean oil is brominated via an addition reaction in 
a glass lined reactor. Hexane is the carrier solvent used in the reaction. The spent 
hexane is disposed of in ACS 's secondary fuel blending program. ACS did not have 

production capacity data available for this time period during the interview. 
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ACS incinerated its still bottoms and non-reclaimable materials on-site between 1966 

and 1970. The first incine:ator was installed in 1966, and a second in 1969. The former 

still bottoms pond was used to blend materials prior to incineration. Waste streams from 

off-site sources were stored in the injection area tank farm. Approximately 2 million 

gallons per year of waste was incinerated according to Roy F. Weston's December, 1984 

site assessment report. The incinerators were removed from the site when operations 

were discontinued. 

Secondary Fuel Blendins= Operations 

Pre-1970 

Secondary fuel blending operations were not performed during this time period. Settled 

solids that remained at the bottoms of 55-gallon spent solvent drums were probably left 

in the drums when they were shipped to a solvent reclaimer. 

1970 to 1975 

Secondary fuel blending operations were not performed during this time period. The 

disposition of the settled solids that remained in 55-gallon drums was not discussed for 

this time period. 

1975 to Present 

The injection area tank farm, previously used for the former on-site incinerators, is now 

used to store and blend waste streams for ACS's secondary fuel program. Bulk tanker 

truck shipments are unloaded directly into tanks. Drums are pumped from the 

previously discussed drum unloading area via aboveground piping to the secondary fuel 

tank farm. Secondary fuels are loaded from the storage tanks into railcars or bulk tanker 

trucks for off-site disposal. ACS reported that underground concrete pits were never 

used to dump and blend drum shipments. A 300-gallon open-top tank, which was 

partially buried, was used to blend solvent with an adhesive waste from a single customer 

in order to reduce its viscosity. The tank was located near the hot oil units and was 

subsequently removed (no date was given). ACS did not have production capacity data 

available for the time period during the interview. 
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Settled solids remaining at the bottom of 55-gallon drums are presently manually (or 

using a hoist) transferred into a metal holding trough. The solids are then gravity fed 

from the trough into five gallon pails for off-site disposal. Material transfer activities are 
also performed in the drum unloading dock area. As mentioned earlier, the drum 

unloading dock area is presently curbed with a collection sump in the middle of it. 

Spill Collection Procedures and History 

Spill Collection Procedures 

An API separator located west of the reclamation building was used in the past to collect 
indoor spills from that area. Floating product from the API separator would be 

recovered and reclaimed. Resulting wastewater was discharged to one of two on-site 

treatment ponds between 1967 and 1972. A trench/tile system connected the treatment 
ponds. Effluent from the treatment ponds was discharged to the neighboring swamp 

area. ACS reported that the API separator was pumped out following the closure of the 
treatment ponds if any spills collected in it. The pumped out material was sent for off
site disposal. The API separator is reportedly no longer needed. 

Based on a review of ACS's Spill Prevention, Control and Countermeasure plan (SPCC), 
spills from other areas of the site would either be immediately contained and cleaned up 

using absorbent materials, or routed to either one of two surface retention areas or one 

of the storm sewer collection basins. The storm sewer catch basins are routed to a large 
holding pond. A compartment located at the outfall to the holding pond is designed to 

hold any spilled materials until it can be pumped out. Overflow from the holding pond is 

discharged to the sewer system. ACS has not had to open the discharge valve from the 
holding pond to the sewer system for four months. 

Spill History 

ACS reported knowledge of the following past on-site spill incidents: 

Several hundred gallons of spent solvents were spilled on the leased property 
immediately north of the site (but within the currently fenced area) in 1968 due 
to a punctured drum and subsequent fire. The waste drums were believed to 
have contained acetone. No records exist concerning resulting cleanup actions, 
if any, that occurred. 
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On one or two occasions, employees were reprimanded for spill incident(s) of 
several gallons. ACS said they would send Warzyn additional information 
regarding the volume, date, location and cleanup procedures. 

Wastewater Dischaaes 
Process wastewater presently originates from the reclamation, small batch and 
epoxidation operations, as well as from non-contact cooling water and boiler blowdown 
activities. The wastewater discharges from the small batch and epoxidation operations 
are by-products of the corresponding reactions, while wastewater from the reclamation 
plant is the resulting distillation bottoms from a solvent/water mixture (e.g. 
methanol/water from the small batch area) originating from both on and off-site sources. 
All of the wastewater discharge sources are routed to the City of Griffith sewer system. 
ACS reported that it did not know of process wastewaters ever being discharged to the 
current holding pond. The wastewater from the epoxidation operation is neutralized 
prior to being discharged to the sewer system. 

The ACS facility is presently subject to U.S. EPA pretreatment regulations and has filed 
a baseline monitoring report with the City of Griffith. A copy of the latest sampling 
report was forwarded to Warzyn. ACS had exceeded either the average or maximum 
discharge standard for benzene, 1,1,1-trichloroethane, 1,1-dichloroethylene, trans-1,2-
dichloroethylene, methylene chloride, toluene and trichloroetheylene. Toluene was 
present in the highest concentrations (average = 7433 and maximum = 9000 parts per 
billion). 
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The following observations were made by Mr. Mark Rothas of Warzyn during the site 

walkthrough: 

The API separator (constructed into an underground concrete pit) appeared to 
still be hooked up to the spill collection trenches inside of the reclamation 
building. An underground metal (appeared to be aluminum) conveyance pipe, 
approximately three feet in diameter, is used to gravity feed indoor spills to the 
separator. Since the treatment ponds have been closed, any overflows from the 
separator would discharge onto the ground. A small volume of unknown '> 
liquid(s) was observed inside of the separator pit. ACS believed it was 
accumulated rainwater. Any accumulation of spills inside of the separator unit 
reportedly would be pumped out for off-site disposal; V 

The concrete pad underneath the distillation units was observed to be in 
deteriorated condition. In the past, 55-gallon drums of spent solvents were 
pumped into the distillation units from this pad; 

The bases and berms of all of the tank farms were reportedly of a gravel and clay 
construction and were built by the same private contractor. ACS does not have 
any design drawings or specifications for the containment systems. Most of the 
tanks (including secondary fuel blending and spent solvent tanks) located in the 
tank farm areas sit directly on top of the bases. ACS reported that rainwater is 
capable of percolating through the bases and does not accumulate. No surface 
evidence of spills was observed. If rainwater is capable of percolating through 
the bases, any spills in the tank farm areas would also be capable of percolating 
through the b'1Ses. ACS did not report any incidents of past spills in the +"T'IK 
farm areas; 

Truck loading and unloading hookup areas do not have secondary containment 
for spills. A gravel base was observed in most of those areas. Some evidence of 
surface discoloration was observed. The loading and unloading pumps were 
located on concrete platforms. Evidence of discoloration on the concrete 
surfaces was observed, which probably resulted from pump leaks and small spills 
from the cleaning of pump filter screens; 

ACS reported that the gravel base used throughout most of the site is 
predominantly an industrial slag fill material; 
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55-gallon drums of raw materials used in the small batch manufacturing and 
epoxidation operations are stored outdoors along the southern property line 
behind the additive blending building. Approximately 60 55-gallon drums were 
observed in this area. The drums were stored on pallets which sit on bare 
ground. The identification labels on the majority of drums were not legible. 
The drulils that could be identified were various oils, amines and petroleum 
distillate solvents. Several of the drums appeared aged and evidence of 
corrosion was observed. No leaking drums were observed; 

The methanol/water by-product storage tank located in the small batch 
manufacturing area sits on bare ground. Evidence of corrosion was observed at 
the base of the bare steel tank. No visible evidence of a tank leak was observed; 

Two vertical, steel aboveground holding tanks, located outside of the 
epoxidation building, are used to collect and treat the wastewater from the 
epoxidation process. An oil layer is allowed to gravity separate in one of the 
tanks, which is subsequently skimmed, drummed and pumped into the secondary 
fuel tanks. The remaining wastewater is then automatically neutralized with acid 
and discharged to the sewer system; 

Two concrete separation pits are situated next to the wastewater treatment 
tanks. These pits are reportedly used to collect indoor spills from the 
epoxidation building, as well as blowdown from the epoxidation processes. 
Contents collected in these pits reportedly are not discharged to the sewer 
system. A couple of feet of liquid, believed to be rainwater, was observed in the 
concrete pits; 

The reactors, hot oil systems and other ancillary equipment used in the small 
batch manufacturing operations are situated outdoors on a concrete pad. An oil 
sheen and residue was evident on the snrface of the concrete pad. Oil stains 
were evident on gravel areas immediately adjacent to the concrete pad; 

Piping clusters used for the railcar filling of products stored in the additive tank 
farm area run several hundred feet along the ground from the tank farm to the 
railcar loading area. There is no spill or leak containment system in place for 
the piping run. No visible evidence of piping leaks from the system was 
observed; 

Secondary fuels are presently shipped off-site by railcar. An aboveground piping 
system is used to pump the secondary fuels from the tank farm area into the 
railcars. A hose is placed through manways located on top of the railcars for 
loading purposes. No visible evidence of leaks or spills was obse,ved along the 
piping run or in the railcar loading area; 
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Secondary fuels were shipped off-site by bulk tanker truck in the past. The 
loading pipe from the secondary fuel tank farm was observed to be underground. 
The tanker truck hookup stuck out of the wall of the eastern berm of the tank 
farm, approximately four inches off of the ground (gravel base). There was no 
secondary spill containment observed in this area; 

Toluene, various oils, formic acid, sodium hydroxide etc. used in the epoxidation 
process are stored in the epoxidation area tank farm; 

Formaldehyde, sodium hydroxide, xylene, furfural alcohol, various oils, high 
flash petroleum solvent blends and various arnines are stored in the small batch 
manufacturing area tank farm; 

Approximately 100 hazardous waste drums were observed on the concrete 
unloading dock area outside of the protective roof overhang. Most of these 
drums appeared to be either empty or partially full. ACS reported that this area ·._1 

was used to store empty drums and drums awaiting manual removal of settled 
solids. In addition, approximately 25 55-gallon drums labeled as 
"trichloroethene" were also observed in this storage area. ACS reported that it 
did not use trichloroethene in its operations, and that these drums must have 
been used to ship spent solvents, which subsequently had their hazardous waste 
labels removed; 

Empty raw material drums were observed being stored on their sides on bare 
ground in numerous locations throughout the site. The largest number of empty 
drums were observed being stored in the open area west of the blending area 
tank farm; and 

Approximately 20 steel tanks were observed being stored on the grounds outside 
of the fenced areas of the site. ACS reported that they had obtained these tanks 
for use in the past. The tanks were not needed, however, and have not been 
used to date. ACS is still storing the t ... nks on its grounds. 
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The following information is contained in ACS's Resource Conservation and Recovery 
Act (RCRA) Part B permit application (Part B) submitted to the U.S. EPA on August 
18, 1982, as well as various documents pertaining to past RCRA inspections of the 
facility: 

Reference is made in the Part B to a "drum dumping" operation in the area of 
the elevated drum unloading dock. Settled solids from the bottoms of 55-gallon 
drums, as well as other non-pumpable waste materials, were manually dumped 
from the top of the unloading dock into three "solid waste boxes" located along 
the western base of the dock. The solid waste boxes were transported by forklift 
to the former solids mixing area. Approximately 20,000 gallons per year of 
material was handled in this manner. 

Material from the solid waste boxes were often pumped into an adjacent 
blending tank. Thinning solvents, in turn, would be dumped into the solid waste 
boxes and pumped into the blending tank to reduce the viscosity of viscous 
materials. Materials from the blending tank were pumped to the secondary fuel 
tank farm. 

Reference is also made in the Part B to a "Solids Blending Bin- Location D" . 
This area is referred to as the "Former Solids Mixing Area" on the site map . 
Based on schematic drawings contained in the Part B, it appears that the solids 
blending area was a rectangular concrete pad which was divided into three 
compartments by earthen berms. Each of the compartments was lined with sand 
used to absorb liquid components of solids to be landfilled. Waste materials 
were dumped from a solid waste box into a solids blending compartment and 
mixed with the sand. 

The sand/waste mixture was tractor loaded into a dump box for off-site 
landfilling. Settled solids and non-pumpable waste streams from the drum 
dumping operation were the primary materials mixed in this area. According to 
an October 19, 1984 correspondence between ACS and the U.S. EPA, settled 
solids from the bulk storage tanks, captured solids from pump filter screens and 
spill cleanup residues were also reportedly mixed in the solids blending area. 

Handwritten notes and U.S. EPA correspondences pertaining to RCRA 
inspections of the facility conducted on October 12, 1983 and April 10, 1984 also 
make references to the drum dumping and solids mixing operations. 
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Handwritten notes from an April 10, 1984 RCRA inspection of the facility 
reference the following: 

a sump, believed to be the API separator discussed previously. 
Approximately 2,500 gallons per month of the aqueous phase from the 
distillation operations were drained to this sump from the reclamation 
building. The sump is concrete, 5 to 6,000 gallons in capacity and was 
installed in 1968. Material from the sump was pumped to the secondary fuel 
blending tank farm; 

another sump located in the drum dumping area near the solid waste boxes. 
Approximately 100 gallons of material was in this sump at the time of the 
inspection; and . '··· 

comments by ACS stating that small volumes of hazardous waste spill 
cleanup· residues were collected in drums. Spill cleanup residues were also -....;~ 
transferred to the former solids mixing area. 
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Draft EM Data for ACS Cffsite 

-.:_~ X y mill illilos/meter 
-4 4 12 
-4 5 12 

-~~~ -4 6 12 <,.:.; 
-4 7 12 "!' .. i ..... _. 
-4 8 12 
-4 9 11 
-4 10 1 1 

·" -4 11 1 1 "":~~ 

-4 12 8 

0?. 

@OO ~ 
8 

,..'j 

~ -rr: ~:::» 

-4 
-"$~ 

-4 17 12 
·;.._"1. -4 18 0 
-~ -4 19 0 

-4 21 0 

~~-Yl. -4 22 14 
'' -;'"''-'-""' , I 

-4 24 12 
-4 25 13 
-4 26 13 

.1'-- I -4 27 12 
-4 28 1 1 
-4 29 11 

i -4 30 14 
I;:~ -4 31 0 
~i~ -4 32 0 
~ : ' -4 33 I 0 

-4 34 ' 0• . I 

i I_,..;"':J 
; -4 35 0 c.;t; I -4 36 0 

I .J 
-4 37 0 

I -4 3a 0 
i;"f] -4 39 10 
-~ -4 40 I 0 
~ -3 3 '' 14 I 

-3 4 14 

~ 
-3 5 ' 13 

4 -3 6 I 13 ' I 

-3 7 12 
-3 a 12 

'-- -3 9 11 
~.-::..~ •,·: -3 10 11 

-3 11 1 1 
-3 12 10 

i'!·'- -3 13 10 
~{~ -3 14 11 IJ···. 
,.2"~~ -3 15 I , 
I~ ·; 

-3 16 14 
-3 17 0 
-3 18 0 
-3 19 0 
-3 2!) 0 
-3 21 0 
-3 :""l 0 
-3 23 0 
-3 24 0 
-3 25 ! 0 
-3 26 0 
-3 27 15 
-3 28 12 
-3 29 12 
-3 30 23 
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X y mi II irmos/meter 

-3 31 0 

-3 32 0 

-3 33 0 

-3 34 0 

-3 35 0 

-3 36 0 

-3 37 0 

-3 38 13 
-3 39 0 

ruoo ~.~ 
15 

rr 13 
1 1 

-2 17 
-2 3 14 
-2 4 16 
-2 5 15 
-2 6 13 
-2 7 13 
-2 8 13 
-2 9 12 
-2 10 12 
-2 11 12 

' -2 12 12 
-2 13 12 
-2 14 13 
-2 15 13 
-2 16 0 

I ; -2 17 0 
I . -2 18 0 
! ! -2 19 ·- - 0 

-2 20 0 

I .. -2 21 0 
I -2 22 0 
I 

\_ -2 Z3 0 
-2 24 0 

-2 25 0 
i. -2 26 0 
(.',..;._ ·2 " 0 

·2 2! 0 ~::}~ 
-2 29 24 
-2 30 0 

' -2 31 0 ~.: 

-2 32 0 
-2 33 0, 
-2 34 0 

\- -2 35 0 

-2 36 0 

-2 37 0 
-2 38 0 
-2 39 0 
-1 0 21 
-1 1 21 
-1 2 22 
·1 3 18 
~1 4 16 
-1 5 16 
-1 6 14 

i -- -1 7 14 
-1 8 14 
-1 9 14 
-1 10 14 
-1 , 14 
-1 12 14 
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>.~ •.•. ! Draft EH Data for ACS Offsite . 
~ 

-.. . .:;: X y millirrnos/meter 
-1 13 13 _, 

14 1t. .,... 
-~-...; -1 15 0 

il -1 16 13 '....:'") 

-1 17 0 
-1 18 0 
-1 19 0 

' .. -1 20 0 -.. ~) 

rm:rn ~~ IT 
0 

··-. 0 
·,: 0 
;.; -1 24 0 

-1 25 0 
-1 26 0 
-1 27 0 
-1 2a 0 
-1 29 0 

... :.,,,._~ -1 30 0 
·1 31 0 
-1 32 0 
·1 33 0 

·.p '~ ·1 34 0 

~ 
·1 35 0 

I ·1 36 0 I 

-1 37 0 
"'-~~ -1 38 0 
·,·,i~ -1 39 0 ·.· 
·~ ·1 40 0 

0 0 22 
0 1 24 

. .: ~-. 0 2 23 

r- 0 3 20 
; 

0 4 18 
~~ 0 5 16 
· .. t~l 0 6 16 "' ,:~ 0 7 15 
I· 

0 8 15 I 
i . 

9 15 ••:c£ ~-.?~ 0 
.' :~ ·-.;~~-3~ 0 10 15, 

0 11 I 151 
I 

0 12 14 
I. ...___ 

! 0 13 14 
::.~. 0 14 15 

0 15 15 
0 16 0 
0 17 0 

t: 0 18 0 
._::.• 0 19 0 

0 20 • 0 

0 21 0 
0 22 0 
0 23 0 
0 24 0 
0 25 0 
0 26 0 
0 27 0 
0 28 0 
0 29 i 0 
0 30 0 
0 31 0 
0 32 0 
0 33 0 
0 34 0 
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Draft EH Data for ACS Offsite 

X y millirrnos/meter 
0 35 0 
0 36 0 

0 37 0 
0 38 0 
0 39 0 
0 40 0 
1 0 22 

ill 00 ~ 
20 

~ rr 21 
20 

1 19 
1 5 17 
1 6 16 
1 7 15 
1 8 14 
1 9 15 
1 10 17 
1 11 17 ___ ..... -........ 

1 12 16 
1 13 16 

-....... -

1 14 14 
1 15 17 
1 16 0 
1 17 0 
1 18 0 
1 19 0 
1 20 0 

I 1 21! 0 
1 22 ;~.' ........ 0 

! ·-· 1 : Z3 I 0 . I 
1 : 24 I 0 ,- 1 25 0 
1 26 0 
1 27 0 
1 28 0 

(- 1 ; 

' 
I 29 0 

i j 1 30 0! 

i! 
1 31 0 ;{:fj;J 1 32 0 

i .. j : 1 n 0 
1 34 0 
1 35 0 
1 36 0 
1 37 0 
1 38 0 
1 39 0 
1 40 0 
2 0 22 
2 1 20 
2 2 20 
2 3 19 
2 4 18 
2 5 20 
2 6 22 
2 7 24 
2 a 27 
2 9 20 
2 10 12 
2 11 21 
2 12 19 
2 13 19 
2 14 18 
2 15 21 
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Draft EM Data for ACS Offsite 

X y millirrttos/meter 
2 16 24 
2 17 0 

•'.·: 2 18 0 
#~. ·i 2 19 15 

2 20 0 

fiD~OO Liji~ 
0 

rr 0 
0 

2 0 
2 25 0 

. ' 2 26 0 
',:! 2 27. 0 

2 28 0 
... -:"' .. 2 29 0 

2 30 0 
,·.· 2 31 15 

2 32 0 
.,. l 2 33 0 

:;.. . .;_::.,_:,/ 2 34 0 
--4 2 35 0 

2 36 0 

I 
~ 2 37 0 

2 38 0 
2 39 0 
2 40 0 

~- i 2 41 0 
I 3 0 20 

... i. 3- 1 21 

l.. 3 2 ' I 20 
~;. .. 3 3 16 

! ~ 

3 4 19 

I . 3 5 22 

I 3 6 27 
r .... 3 7 32 ;ij 3 8 i ~ 29 

~e 
3 9 28 
3 10 0 I 
3 11 0 
3 12 28 

t 3 13 32 
I "----

3 14 36 
- 3 15 22 

3 16 36 
3 17 0 
3 18 0 
3 19 0 ,., 

.~·) 3 20 0 
·1- 3 21 0 
I 3 22 0 

3 23 0 
3 24 0 
3 25 0 
3 26 oi ··- 3 27 0 
3 28 0 
3 29 0 
3 30 0 
3 31 0 
3 32 0 
3 33 - 0 
3 34 0 
3 35 0 
3 36 0 
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X y millimhos/meter 
3 37 0 

3 38 0 

3 39 0 

3 40 0 

4 0 21 

ill~OO 
1 23 

~ ~ /] 24 
21 

4 4 23 
4 5 28 
4 '6 34 
4 7 34 
4 8 36 
4 9 36 
4 10 0 

4 11 0 

4 12 0 

4 13 0 •.-.., 

4 14 0 

4 15 0 
.,..,.. .. 

4 16 85 

4 17 0 

4 18: 0 
,...., 4 19 0 

' 4 20 0 

~< 4 21 100 
4 22 110 

4 23· 0 

i 
4 24 :__., : - 0 

I . 4; 2S 0 
4! 26 0 
4 27 . 0 

[ 4 28 0 
4 29 0 
4 30 0 

L 
4 31 0 
4 32 Oi 

11 

4 33 0 " ·~~ 4 . 34 0 

r~ 
\ 4 35 0 

l ~ 36 
., 

4 37 0 
4 38 0 

L 
4. 39 0 
4 40 0 

5 0 20 
5 1 24 

L 
5 2 I 24 
5 3 24 
5 4 25 
5 5 30 

! 5 6 32 
I 5 7 42 
L 5 8 55 

5 9 o: 

I I 
5 10 0 

i l 5 11 0 
t_ 5 12 0 

5 13 0 

! __ 5 14 0 
5 15 0 

5 16 0 

5 17 0 
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X y :ni II irmos/meter 
5 18 a 
5 19 a 
5 2a a 
5 21 0 
5 22 425 
5 23 39a 

IDUJ ~ 
16a 

~ u 105 
a 

5 56 
5 28 0 
5 29 0· 
5 30 0 
5 31 33 
5 32 16 
5 33 26 
5 34 0 

....., .0, 5 35 0 
5 36 0 
5 37 0 
5 38 a 

='·"---· 5 39 0 
·' 5 40 a ,~ 

... .:_.t 5 41 27a 
5 42 180 
5 43 0 
5 44 0 

'·- 5 45 0 

I 5 46 I' 0 
~: ~ 5: 47 

. I 

I 44 I ... ~ 
6' 0 21 
6 1 20 

I 6 2 20 
I. 6 3 'i 24 

6 4 I ! 
I I 23: 

-~-
6 5 I 321 

r~ 6 6 ' 37:: 
:~ 

L) 
6 7: I . 48 ! . ' 

< 6 a· ' 85 

,-. "- 6 9i 42 
6 10 0 
6 11 0 
6 12 a 
6 13 0 
6 14 0 
6 15 0 
6 16 150 

I·' 6 17 0 
! 6 18 0 

6 19 0 
6 20 0 
6 21 0 
6 22 0 
6 23 14() 
6 24 58' 
6 25 60 
6 :6 0 
6 27 a 
6 28 0 
6 29 60 
6 30 0 
6 31 0 
6 32 a 
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I ~ 
I 
\ -~ 

I 

L. 

~--

I 
L. 

[_ 

X 
6 
6 
6 
6 

y 
33 
34 
35 
36 

mill inilos/meter 
0 
0 
0 
0 

riD YJ ~~ TI 
36 
0 
0 
0 

I i 

6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7· 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 

41 
42 
43 
44 
45 
46 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 .. : 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
0 
1 
2 

0 
0 

140 
75 
0 
0 

21 
21 
22 
25 
30 
36 
so 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

170 
0, 
oj 
o, 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
80 
54 
21 
20 
22 

Draft E~ Data for ACS Offsite 
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ACS Onsite- Draft 

16.00 

J 11.00 

] 
• -

· -· L :::.~ C·'}):J 
( r!~;~. 

\:..~~ 

c 
~· . . 

Conl our Map of EM Va 1 ues ( 0 l o 1@_ mmhos /m) 

CtmUiur ~ = 10 ~/-.t.r · '# 
11.00 , 6.00 21.00 .31.00 

~rae(---.) 

1 -inch = 5 stations or 75 feet 
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Draft EK Data for ACS Offsite 

X y millirmos/meter 
8 3 24 
8 4 31 
8 5 45 

ID.m 
6 54 

{!j ~ F 
0 
0 
0 

8 10 0 
8 11 170 
8 12 0 
8 13 0 
8 14 0 

a 15 0 
8 16 210 
a 17 290 
8 18 200 
8 19 0 
8 20 0 '··\ 

8 21 0' 
8 22 0 
8 23 0 
a 24 0 v 
8 25 60 
8 26 110 

; 8 2.7 90 
l - 8 28 85 

8 29 170 
f .• 8 30 130 

8 31 : 0 
8. 32 ~·i ·-;--- 0 
8: I I 33 I 0 

r .. 8 34 0 
8 35 80 

i - 8 36 75 
'i 8 . 37 80 

[ -- ! 8 '38 0, 

' 
8 39 ol 

L; I 8 40 0 I -?:~ ~~ :.~ 
j I 8 41 0 '-.../ 

I - 8 42 0 
8 43 0 

r '---" 
l.~ 8 44 60 

8 45 50 

l_ 
8 46 40 
8 47 35 
9 1 18 
9 2. 20 

I 9 3 25 
9. 4 100 
9 5 50 
9 6 0 
9 1 0 
9 8 0 
9 9 01 
9 10 0' 
9 11 180 
9 12 0 
9 13 0 
9 14 0 
9 15 0 

' 9 16 0 
I 
\_ 9 17 0 

9 18 140 
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-,·,· Draft EH Data for ACS Offsite 

z~ X y mill imhos/meter 
9 19 105 

~·-~. 9 20 115 

-~ 9 21 0 
9 22 0 

mw 23 0 

~~~ u 0 
140 

.-... 
160 ·;!) 

9 27 215 
--. 9 28 160 
·~.::· 9 29 190 ... 
tj. 9 30 0 

9 31 0 

:~)~ 
9 32 0 
9 33 0 

"-... ~· 
9 34 0 ~-; 

9 35 0 

:-;J, ~ 9 36 0 
::.~~~$. 

9 37 0 . =~ ~:.,: .... / 
.. ·~ 9 38 0 

9 39 0 

I 
~ 9 40 0 

9 41 0 
9 42 0 

' 9 43 0 i 
\t.~ 9 44 0 

:~ 9 45 0 

;-=:.. 9 46 33 

~ 
9 47 36 
10 2 23 
10 3 28 

I -: 10 4 52 
10 5 0 

L. 10 6 0 
lJI 10 7 0 
~ 10 8 0 

~~ 
10 9 0 
10 10 0 
10 11 0 

-'~ 10 12 0 
1- 13 

10 14 0 
rti,- 10 15 0 

L 
10 16 0 
10 17 0 

:' :~:,: ... 10 18 0 

/:~ 10 19 0 
10 20 0 

r· 10 21 0 
10 22 0 
10 23 0 

I - 10 24 150 

1. 10 25 240 
10 26 125 
10 27 0 
10 28 0 
10 29 0 
10 30 100 
10 31 0 
10 32 0 
10 33 0 
10 34 0 
10 35 0 

Page 10 



Draft EH Data for ACS Offsite .. 
X y millimes/meter 
10 36 0 
10 37 0 
10 38 0 
10 39 0 
10 40 0 

[g}~gjfi} 
0 v 0 
0 
a 

10 45 a 
10 46 a 
10 47 46 
10 48· 0 
11 1 23 
11 2 25 
11 3 29 
11 4 54 
11 5 0 
11 6 0 
11 7 0 

I 
11 8 0 

I 11 9 0 
! . 11 10 0 
! 11 11 58 r 11 12 0 

I. 11 13 0 I 

11 14 0 

r 11 15 0 

I 11 16 0 
11 17 0 
11 18 0 

[ 
·11 19 0 
11 20 0 
11 21 0 
11 . 22 0 
11 I 23 I i 0 c I 

11 24 
11 25 o: . 

-~~ 

i ' 11 26. 145 ·;~{) 11 27: 0 

L 11 28 85 , 29 0 --.._,/ 

11 30 70 

L 
11 31 0 
11 32 0 
11 D '( 0 .. 
11 34 0 

L 
11 35 0 
11 36 0 
11 37 0 , 38 0 ,. 11 39 0 
11 40 0 

I_ 11 41 0 
11 42 0 
11 ~3 0 
11 

' 
44 0 

L_ 11 45 0 
11 46 0 

L 
11 47 0 
11 48 0 
12 2 27 
12 3 34 
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Draft EM Data for ACS Offsit~ 
~-

' X y millirrilos/meter 
12 4 38 
1:! 5 34 

::~i~ 12 6 0 
-; 12 7 0 .-_-. 

®jUJ 
8 0 

llH~ v 0 
0 

. ··~ 0 
_,._,..~ 12 12 90 

12 13 130 

~F. 
12 14 0 
12 15 0 
12 16. 0 
12 17 0 

';~ 12 18 0 
12 19 0 

~.; 
12 20 0 
12 21 0 

7 :~J; 12 22 0 

-:.:;; 12 23 0 
12 24 0. 
12 25 o: 

1'--' 12 26 0 

i I 12 27 80 
~'!il I 12 28 0 

I 12 29 80 
~~ 12 30 0 ... ~ 
'ti 12 31 0 

12 32 0 
I 12 33 - 70 I. 
~~~- 12 34 0 .,: 

12 35 0 
r'· .. 12 36 0 
L· 12 37 0 
~- 12 38 0 

.tl 12 39 65 , .... 12 40 0 
I. 12 41 0 I : 

r~ 12 42 0, f: ~' .... ~ ·1:: -: ... ·t~ 12 '43 n. 
r~·~- 12 44 80 

12 45 0 

/~ 12 46 0 
12 47 0 r 13 2 28 
13 3 28 

-~~- 13 4 40 
-~ 13 5 0 C•! ,.. 

13 6 0 
13 7 0 
13 8 0 

-i- 13 9 0 
13 10 0 
13 11 0 
13 12 0 

·- 13 13 0 
13 14 0 
13 15 0· 
13 16 0 
13 17 0 
13 18 0 
13 19 70 
13 20 0 
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Draft EM Data for ACS Offsite .. 

X y millimhos/meter 
13 21 0 
13 22 0 
13 23 0 

[ff)(j 24 0 

a1 ~ 
0 v 0 
0 

13 0 
13 29 90 
13 30 90 
13 31 0 
13 32. 0 
13 33 0, 
13 34 o: 
13 35 0 
13 36 0 
13 37 0 
13 38 0 
13 39 0 
13 40 0 
13 41 0 

'· 13 42 0 

t i 13 43 0 
i: 13 44 0 I; 13 45 0 .... 13 46 0 

13 47 0 
14 2 27 
14 3· I 

···-29 • j 

..... 14 4 38 
14 5 30, 

r-: 14 6 50; 
' ' 14 7 44 I ·. . i 

I: 14 . a:· 0 
14 ; ~' 9 I, 0 

i ' .· ~ ~· I .. , .. ":" 14 10; 0 
' i. ! . 14 : :'11!' ' 0 i ._, 14 ·1z · 0 

I 
14 13. . I: 110 
14 14: .: .. !·! iO 
14 15 :r: 0 
14 16 0 
14 17 0 

' 14 18 0 
14 19 0 

t.. 14 20 0 
14 21 0 
14 22 0 
14 Z3 0 
14 24 o: 
14 25 0 
14 26 120 
14 27 0 
14 28 0 
14 29 120 
14 30 0 
14 31 140 

'- 14 32 0 
14 33 90 
14 34 0 
14 35 0 
14 36 0 
14 37 0 
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Draft EH Data for ACS Offsite 

X y mill irmos/meter 
14 38 0 
14 39 0 
14 40 0 ..: 

@ fil OJ~ 
0 

v 0 
0 

14 0 
14 45 0 
14 46 0 
14 47 0 

~ 

15 -2 26 ·.~ 

··~. 15 3 31 
15 4 36 
15 5 46 
15 6 42 

~;-... .. 15 7 48 
15 8 48 

0· 
15 9 0 

··i 15 10 0 
··:_ .... ~ 15 11 0 

15 12 0 

-~~ 
15 13 0 
15 14 0 

. 15 15 150 
15 16 200 
15 17 140 

¥ 15 18 130 
·~ .. : 15 19 0 ,_ 

15 20 80 
15 21 ; 0 

~.~ 15 22 .0 ·'".: 
15 23 0 
15 24 0 

:) 
15 25 0 

... , 15 26 110 
... ~ .. : 15 27 90 ·~ 

15 28 70 

~·~ .. ~ 15 29 130 
~-it '·fi?;J 15 30 0 
:' ~:(··: 15 31 0 • ...;.;j 

15 32 0 
'- 15 33 0 

. !~ 15 34 0 
15 35 0, 
15 36 0\ 

: ..,,:- 15 37 0 
~ ~. 15 38 0 
~-:. 
:£; 15 39 0 

15 40 0 
15 41 0 
15 42 0 
15 43 0 
15 44 0 
15 45 0 
15 46 0 
15 47 0 
16 3 27 
16 4 34 
16 5 0 
16 6 0 
16 7 0 
16 8 0 
16 9 0 
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Draft EM Data for ACS Offsite 

X y mill irmos/meter 
16 1a a 
16 11 a 
16 12 a 

rn;m 
13 a 

~~ rr 
0 
0 

220 
16 17 18a 
16 18 14a 
16 19 70 
16 20 0 
16 21 . 0 
16 22 0 
16 23 0 
16 24 0 
16 25 0 
16 26 130 
16 27 0 0-.... 

16 28 100 
, ... 

·<·~ .. 
16 29 90 
16 30 95 ~ 16 31 90 
16 32 0 

·- 16 33 0 
16 34 0 
16 35 0 
16 36 0 

~- 16 37 0 

I . 16 38 I. . 0 
16 39 0 
16 40 0. 

[· 16 41 0 

I I 
16 42 0 
16 43; 0 
16 44 0 

["c 16 451 85 
I 16 46 110 
l .. 16 47 80 Ol ..... 

17 1 23 
17 2 25 
17 3 28 '---"' 
17 4 42 
17 5 44 
17 7 0 

,, 17 8 0 
I - 17 9 0 

17 10 0 
17 11 0 
17 12 0, 
17 13 48 
17 14 0 
17 15 0 
17 16 0 
17 17 80 
17 18 0 
17 19 0 
17 20 0 

I - 17 21 0 
17 22 110 
17 23 160 
17 24 120 

l._ 17 25 100 
17 26 110 

Page 15 



Jraft EH Data for ACS Offsite 
.> 

.... 

)( y mittirmos/meter 
17 27 120 
17 28 0 
17 29 100 

;·.J illilfii ~~ 
98 

......; F 60 
64 

17 0 
17 34 0 

..... 17 35 0 
17 36 0 
17 37 0 
17 38 0 
17 39 0 
17 40 0 
17 41 0 
17 42 0 
17 43 0 
17 44 0 

~:~~ 17 45 90 
- .:......~ 

17 46 82 
17 47 80 
17 48 60 .i1 '-._/ 18 1 24 

~; 
18 2 24 

~ 18 3 27: 
18 4 32 

· ... ~ 18 5 34 
~ .. ) 18 6: 20 
~ 18 71 0 I 
! 18 8 0 

h~~ 18 9 0 
;_ ;. 18 10 40 

f-.; 18 , 0 
I . 18 12 0 

··~ 18 '3 0 
.':':J 18 14 0 

~ 18 15 44 

t~ l~ 18 16 0 
-~ Q;k::) 18 17 72 
~·-~~ t ~.:::::: 18 18 100 
-' 18 19 90 
r-~ 18 20 80 

·..;~ 
18 21 100 
18 22 120 
18 23 0 
18 

' 
24 140 

-~ 18 25: 110 ~A 
·~--;: 18 26 0 s 18 27 0 i ·: 18 28 140 

18 29 130 
18 30 95 

--
I 18 31 80 

18 32 70 
18 33 44 
18 34 0 

-~ 

18 36 0 
18 37 0 
18 38 0 
18 39 80 
18 40 o, 
18 41 0 
18 42 0 

I. 
I 
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Draft EH Data for ACS Offsite 
., 

\1 

,.. 
' 

X y millimhos/meter . 
18 43 0 

~ .. 

18 44 0 

m:m 45 0 r 
~~ rr 90 ~ 

85 
~ 

19 24 
19 3 26 
19 4 29 

~ 
19 5 35 
19 6 44 
19 .7 0 ~ 19 8 0 
19 9' 0 

.1. 

• 19 10 0 
19 11 0 ~ 

i; 
19 12 0 ' 19 13 0 
19 14 0 
19 15 48 ~:-: ..... 

.·; 

19 16 76 . ., .. ~ ' 
19 17 44 

~ 

19 18 68 ~ 
19 19 0 l 19 20 0 
19 21 60 
19 22 90 
19 23 145 l 
19 24 105 

{ 

19 25 160 
I. 

19 26 .. 0 
19 27 195 

i ·.· 19 28 180 
19 29 170 

I. 19 30 0! I 

19 31 43. " 19 32 0 
}i ,- • 

I 19 33 0 

L- 19 34' 0 
19 35: 0 @4 
19 36 0 ~ 

19 37 0 
19 38 0 -._,/ 

19 39 0 
19 40 78 
19 41 0 

I 19 42 0 1 .. r 19 43 0 
19 44 18 ' \-
19 45 78 
19 46 84 
19 47 92 ~· 

20 2 29 
20 3 25' 
20 4 27 
20 5 32 
20 6 42 
20 7 65 

L_ 20 8 57 ,.· 
20 9 0 
20 10 0 • 
20 11 0 

'-· 20 12 55 
20 13 90 .. 

Page 17 



'-'I -~ 
'·,- ~~~;:~";; 

·-·J'· 

;3 -"--' 
.;.: .... 

-:~ 

~~ 

jj 

j;~1 

I' 

b 
~ 
' 
i" 0 

..... ~ .,..?,~'c.••; .•·/~-

.) ~ .... p 
~J 
I 
I. 
! ~......._... 

-::') 
, .. 
' I 

1i) 

T~ 

X y 
20 14 
20 15 
20 16 

®~!i1Mrr 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 

21 
22 
2l 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
1 
2' 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
2l 
24 
25 
26 
27 
28 
29 

mill imhos/meter 
0 
0 
0 

88 
95 
0 
0 

90 
130 
120 
120 
130 
0 
0 

170 
0 

140 
0 
0 
0 
0 
0 
0 
0 
0 
0 
50 
0 
0 
70 
81i 
80 
72 
90 
24 
30 
31 
29 
29 
36 
38 
0 
44 
48 
0 
0 

90 
64 

·60: 
0 

100 
125 

0 
0 

70 
100 
100 
105 
84 
0 

120 
140 
120 

Draft EM Oata for ACS Offsite 
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Draft EH Data for ACS Offsite 

X y mi 11 imos/meter 
21 30 82 

[ID m ~ i ~ 
88 
0 
0 
0 

21 35 0 
21 36 0 
21 38 44 
21 39 42 
21 40 48 
21 !-1 48 
21 42 66 
21 43. 78 
21 44 92 
21 45 80 
21 46 70 
21 47 110 
22 1 32 
22 2. 24 -· ~~\ 

, .. ,. 
22 3 32 ··:.:.;r;./ 

22 4 30 
22 5 30 v 

' 22 6 45 
I 22 ·. 7 0 
l. 22 8 0 I. I 22 9 0 

22 10 0 
22 11 0 

r~ 22 12 65 
l . 22 13 91 

22 14 ! 55 
22 15 62· ,-· 
22 I 16 I. 1t5 

I. 

L. 22 17. 11S 
22 18: . 90 ' 
22 . 19 95 

[ 22 20. 0 
22 21 110 
22 22 80 8 22 23 65 r ·- 22 24 0 I 22 25 50 ~ L_ 

22 26 88 
22 27 78 

1 .. 
22 28 120 
22 29 0 
22 30 120 

I ~ 
22 31 0 
22 32 0 
22 33 48 
22 34 42 

; : 
22 35 48 

i 23 1 27 
23 2 30 
23 3 I 32 
23 4 25 
23 5 37 
23 6 38 
23 7 0 
23 8 0 
23 9 0 
23 10 60 
23 11 38 

·--
Page 19 



Draft EM Data for ACS Offsite 

••• l> X y mill irmos/meter 

[ID 00 ~ ~ m 41 
46 

~ 
30 :··"J 

-~ 9 0 
25 10 0 
25 11 0 
25 12 62 

.s1 25 13 80 
25 14 76 

~] 
25 15 92 
25 16 0 . ~-; 

--~ 25 17 0 
25 18 0 

~ 
25 19 74 

· .. ·; 25 20 92 
.:....:./ 25 21 0 

25 22 84 
'"':\~· 25 23 0 

.I ... ~ : .... 25 24 66 ._ ...... 
....... 25 25 0 

25 26 0 

.I'--' 25 27 0 
25 28 0 

~ 25 29 0 
25 30 0 

;~ 25 31 0 

~ij 
25 32 0 
26 1 29 

i 26 2 29 

~ 26 3 28 
26 4 29 
26 5 29 

! - 26 6 33 

~ 
26 7 41 
26 8 56 
26 9 62 

b~~ 
26 10 71 
26 , 72 

~ 26 12 64 
26 13 0 r . 26 14 68 

I \~ 
I_ •• 26 15 58 
-~ 26 16 53 

26 17 36 

I 26 18 0 
-~ 26 19 72 
~ 

~ 26 20 0 
26 21 0 

L,._ 26 22 0 
26 23 0 
26 24 0 
26 25 0 
26 26 0 
26 27 0 

,.; 26 28 0 
26 29 0 
26 30 62 
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n 
Wffsite - Draft Contour Map of High EM Values (5 to 350 

~· 

-
'---"' 

Ccmtaur Interval = 20 mmh.os/m 

45.00 

40.00 

35.00 

30.00 

I ~ 25.00 25.00 -.. ..... 

! 
~ 20.00 20.00 
d :; 

1::\ 

15.00 15.00 

10.00 10.00 

5.00 5.00 

0.00 ~........._L-..I.... ............. '--'-'""---1-1-............. -I-.J........L~.l....-l---'--.l....-I-~L...U....-'--'---'-............. ..___J 0. 00 
-4.00 6.00 16.00 26.00 

Distcmce West (stations) 

SCALE 1 inch = 6. 667 Stat ions or 100 Feet 
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STANDARD DISCLAIMER 

The objective of any geophysical survey is to define the 
existence and· configuration of features at depth. However, 
these features may bear a highly complex relationship to the 
geophysical measurements recorded. Therefore, conclusions 
drawn, no matter how logically deduced, should not be 
misconstrued as fact. We shall not and will not, except in 
the case of gross or willful negligence on our part, be 
liable or responsible for any losses, costs, damages or 
expenses incurred or sustained by anyone resulting from any 
interpretation made by any of our officers, employees and 
agents or by anyone else not related to Fromm Applied 
Technology or Wooddell Logging, Inc. who might base 
interpretations and opinions on our geophysical surveys. 

r 
f .. 

' ' 

.. ~:-:o~~ 
• 0 -,.r···. 
'"•--' 

.. 



~~.: .i \.·. :: . ..,: -( 
..... f~ . J 

ACS Onsite - Draft Contour Map of Total Field 

13.00 

I 
-; -Cfl -

8.00 v 

Di....,. ., .. (~) 

inch = 5 Stations or 75 feet 
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I 
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ACS Offsite - Draft Contour Map of Low EM Values 

Contour lntiTVal = 2 mmhos/m 

40.00 

35.00 

30.00 

I 
tl 

.! 25.00 
.ce -! 
• 
j 2o".oo 

~ 

15.00 

10.00 

5.00 

Dista.nce rest (stations) 

4;(01 
tz/$' ~ 

(0 to 6 mmtp/m) 

26.00 

-" II -c .. .. 
::::: 

~; e n 
Q c; 

.2 c -VI • J 

.00 

SCALE 1 inch = 6. 667 Stat ions or 100 Feet 
N 
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APPENDIXD 

Boring Logs for Soil Borings Monitoring Wells and Leachate Wells 



.[j • 

~-~ ::. 

.;~ 
. ~.1 
•$ 

" ;irJ 

I 
~ 
~ .;;.; 

I 
1:1 
2 
~ 

! 
.·..; 

~ 
..st 

-""· 
'I 

·i 
_J 

··:·~ 
··.": 

WARZYN 

~ 

LOG OF TEST BORING 
Project ....... A.m~d.taD. ... C.b.e.m.i~aLSe.r.:d~~.$. .......................... . 
............................................ .P.bue .. l. . .lUJ.F.S ........................................... . 
Location .................. GrirtU.h.,. . .ID.d.J.3.P.3 ......................................... . 

Boring No ............ .LW.:::2 ..... . 
Surface Elevation ...... 6.4.1. •. 4 ..... . 
Job No ................ 6.0.1.51.0.3 ............ . 
Sheet .......... l ....... of ........ l .............. . 

"'""' ·~~RORATE DRIVE AODISON. ll 60101 TELC312) 691·5000 • 

SAMPLE SOIL PROPERTIES 
No. J ~ec Moist N Depth 

~(tn.) 

VISUAL CLASSIFICATION 
and Remarks 

qu xplo tteLC! Mono· 
(qa) HNu sive VOC tox 
(tsf\ Gall: Ua~~r 

f- FILL: Black Sandy CLAY 
f--

~ 

f--

~ 

f-- 0.0 
.. 

~:p 
~ 

f--
LANDFILL REFUSE: Gray Sandy Fill 
with various paper Debris. 

f-
_../ f-- 5-

~ 

f--

~ 

f--

f-

f-- 0.0 

-

-1o-

-
\1!',<_,. f--

f-

~· f-- 0.0 
f-

f--

- 15-

-g 
-

- 0.0 

-

- zo-
; .. 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling :SZ 16.516.S7pon Completion of Drilling ___ Start 7.113./8.9.. End 1113.1.8.9.. 
Time After Drilling 8/17189 14.81' Driller ...... ETL ... Chief ..... JJK ...... RigD. ... S..O ..... .. 
Depth to Water 14.5' ____ I-= Logger .... .TWP. .... Editor ..... TJ.M..... . .................. . 
Depth to Cave in 9/8/89 Drill Method .. 4 .. .l/.4.~ .. l .• :O. .... HSA ............................ . 

\ !~~tratification lines r~resent the approximate boundary between soil 
........_ hll'"'"_ and the trans it ion •L be _strac:lua l. 



---------------------------------------------------------------------------~ 

WARZYN 
LOG OF TEST BORING Boring No . ............ L.W.-:::2 .......... -

Surface Elevation ...... 6.4.1. •. 4 .... ..1" Project ....... A.me.r.h:.~A ... Ch'-m.i.4:•J ... Su,-.i~;.e.$. .......................... . 
............................................. P.bMe. . .l..lU/.FS ........................................... . Job No ................ 6.0.2.5.1..0.3 ............. . 
Location .................. GdUU.b ... ..IDdhm.a. ...................................... . Sheet .......... l ....... of ........ 2 ............... ~ 

ONE PIERCE PLA~E • SU_ITE 1110 ITASCA ILL. 60143 • TEL(312) m-8484 ;/ 

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES[ 

~~ Rec and Remarks 
qu 

==~~~-
tlela I"~! No. Moist N Depth Hnu vee 

ledn. ( t..sf_) ....Gas Water ... 
"" 1 r- t-=. 

r- 1·' 

- 1-' 
,.. 
•·· 

1-' !1: 
t~· 

..__ t.: 
:.: :: .··• to· 

0 t - '·r"'t :.: 

25-
'.: ~ 

I 6 w lOO I r . .1 Soft Silty Fine SAND, Runny. :.= ~"~"""'"! 

'.: 0.0 £, 
Dense Gray Silty CLAY, Trace Sand. '·' 

- :.= , 
:_: t 

- End Boring at 27 .5' 
~ 

Installed Well at 27.5' . 
- .. 
-30- r: 

}. 

- '" 
-- t 

t 
..__ 

~ 

,...-
~ 

r- 35-

t "" r- "-
r-
r- ~-

' 
"" 

}· ... 
r-

"" r- -r-
r- 4Q-

r- ... -

- .. 



.. ,;:: 

_-i:) 

::.l '!~i: 
·j ,,.r 
~ 

LOG OF TEST BORING 
WARZYN Project ....... A.me.d.~.3A ... C.h.~.m.i.~•l .. ~n.!.~~-$. .......................... . 

............................................. P.bue .. l .. .lUJ.F.S....................... . ................ . 
Location .................. G.df.Ut.b"" . .lQd.hma ....................................... . 

"'
4
"" '"''''"'RORATE DRIVE ADDISON, IL 60101 TELC312) 691·5000 • 

SAMPLE 

N I Ree M • N o. . otst 
(ln.> 

I 

Depth 

-

-

-

- 5-

-

-

i 
-

!- 1G-

r 
~ 

r 
~ 

-

-

- 15-

.._ 

..__ 

!-

~ 

~ 

r 
~ 2o-

VISUAL CLASSIFICATION 
and Remarks 

FILL: Gray Silty Fine to Coarse Sand. 

LANDFILL REFUSE: 

WATER LEVEL OBSERVATIONS 

: 

: 

: 

Boring No ............ .LW.7.:.3 ........... . 
Surface Elevation ...... 64.3 .• 3 ..... . 
Job No ................ 6.0.l.S.l .• 0.3....... . .. 
Sheet ........ ..1 ........ of ........ 2 .............. . 

SOIL PROPERTIES 
qu xplo lttela ,.ono· 

Cqa) HNu sive VOC tox 
ltsf) Gas lllater 

0.0 

1.0 

0.0 
.• 

·:· 

•. 

· . : 
. • 

0.0 
: 

: 

·. 

GENERAL NOTES 
While Drilling SZ 8.312' Upon Completion of Drilling --=----=-""'8.~3-' Start 7./.l.J/.8.9.. End 7./.l.J/.8.9.. 
Time After Drilling 8117189 9/8/89 Driller ...... ET.L ... Chief ..... JJK. ..... RigD. ... S.O ..... .. 
Depth to Water 10.5' 9.49' 10.70' I Logger .... .T.W.P. .... Editor ..... T.J.M..... . ................... ! 
Depth to Cave in Drill Method .4 ... l./.4.~ .. J.D.~ .. B.SA .............................. . 

\ The stratification lines represent the approximate boundary between soil 
'-... types and the transition IIBY be gradual. 



No. 

LOG OF TEST BORING Boring No .. ......... L.W.:-::.3 ............ · 
Surface Elevation ...... 6.43. • .3 .. . WARZYN Project ...... Ame.r.h;~ut..C.h.~_mi.cal . .Se.r:v.i~es. .......................... . 

.. ........ .. ... ..... .. .... ... . .. ............. :Pb.a$e. .. I. .. RlJ.F.S ........................................... . Job No ................ 6.0.l.S.l. •. 0.3 ............. . 
Location .................. G.dUU.b,...lRdJ.a.P.a ........................................ . Sheet ........... ~ ....... of 2 · ...... ·······--·····; 

ONE PIERCE PLACE • SUITE 1110 ITASCA ILL. 60143 • TEL(312) m-8484 

SAMPLE 

Riec Moist N Depth 
n. > 

-

- 25-

-

-

-

-

-3D-

-

-

-

-
~ 35-

-

-

-
-
- 4D-

-
f

~ 

VISUAL CLASSIFICATION 
and Remarks 

End Boring at 23' 
Installed Well at 23.5' 

SOIL PROPERTIES"' 
qu 

(qa) 
(td\ 

XplO tlela "OIJ 
Hnu sive VOC to; 

Ga~ Uat!!l 

/ 



LOG OF TEST BORING 
WARZYN Project ...... Ame.r.i.(IQ ... Ch.e.m.h;ai ... Se.r.:d(:e.s ... . 

............................................ P.ba$, . .l. .. Rllf.S ......................................... . 
Location .................. Gdf.f.i.t.b~..lndh~na .............. . 

• ,."" ""'""RORATE DRIVE ADDISON, IL 60101 TELC312) 691·5000 • 

SAMPLE 

l Rec . 
No. ~. Motst N 

~ln.) 

.. ~1") .. 

Depth 

I

I-

~ 

1--

-
I-

VISUAL CLASSIFICATION 
and Remarks 

Brown Sandy Surface 

LANDFILL REFUSE: 

Boring No ............. LW::::.4 ........... . 
Surface Elevation ...... 6.41.5. .... . 
Job No ................ 6.Q.l.5l.0.3 ........... . 
Sheet ......... l ...... of ........ 2 ............. . 

SOIL PROPERTIES 
qu xpto ttteta PIOno· 

(qa) HNu sive VOC tox 
ltsfl Gas luater 

0.0 

i '~ I-- 5-

1--

1 
c .. <J 

f .. ~ 

1-- 0.0 

1--

- 1Q-

-

~~ -
::.aU 

-

-

- 15-

-

-
-
I-

I-

~ 

~ 2Q-

0.0 

0.0 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ 20.020'Upon Completion of Drilling ___ Start 11.1.4.1.8.9. End 11.14.1.89..· 
Time After Drilling 7/17/89 8/17/89 9/8/89 Driller ...... ETL ... Chief ..... J.JK ..... RigP ... S.O ....... . 
Depth to Water 20.2' 8.20' 8.71' ! Logger .... .T.WP. .... Editor .... .T.J.M..... . ................ .. 

\---!De~~J:>:.;1th~to~C7avi-!e~t7· n~-;-"'======-:o=-::-":".:======:=-:-~=:--.=-~==~~Drill Method .. 4 .. .l./.4." ... I..D. •... HSA ............................... . 
\ The stratification lines represent the approximate bcK.nclary between soil 
'-. types and the transition mav be gradual. 



No. 

WARZYN 
LOG OF TEST BORING 

Project ....... Ame.dc.ag ... Ch.e.m.i.cal...SenJces. .......................... . 
Boring No .. ......... .LW.-:::.4 ......... % 
Surface Elevation ...... 6.4l.S ... J 

.............................. .............. f.b.a~~ .l. .. RllFS ........................................ . Job No ................ 6.015.l .• Q.3 ....... . 
Location ................. G.r.U.fJt.h~Jgdl,~i,p_~~, .. . . .......................... .. Sheet ......... 2 of ....... 2 '-.. ... --~ 

ONE PIERCE PLACE • SUITE 1110 ITASCA ILL. 60143 • TEL(312) m-8484 

SAMPLE 
Rec .. A.· 

lt·j nv1St 
I' n. 

N Depth 
b' 
F 

-
-
-

-

- 2c.S~i·-~..L.I 

-

-

- 3o-

- 35-

-

-

-
-
- 4Q-

VISUAL CLASSIFICATION 
and Remarks 

Soft CLAY at 27' 

End Boring at 28.5' 
Installed Well at 27' 

:.= 

=.: 

'·' 
'·' 

'.=_ 

1-' 
'.' 
k 
1-'. 
t-' 
t-'. 
t-'. 
I~ 

r:t-= 
f{J -

-
SOIL PROPERTIES~ 
(qu r"~~:· It lela 1'1~~ 

Hnu voc 
(tsfl Ga..: luat~r 

J 
' 
. . 

0.0 
t 

::,_~( 

·r ~ 

'1 
• 

f 

; 

0.0 

: 



.. J 

'·) 
-~ 

LOG OF TEST BORING 
WARZYN 

·~ 
Project ....... A.med.tan ... Cb.e.m.i.~al .. Ser:vh~e.$ ....................... . 
............................................. P.hase .. l .. .lUJ.F.S ..................................... . 
Location .................. Gdf.fU.b.~.Jgd.hlP3 ..................................... . 

., "" ,.,..,.n,...,,TE DRIVE ADDISON, IL 60101 TEL(312) 691·5000 • 

SAMPLE 
Rec • h No. . . l Motst N Dept 
tn.J 

1-

1 15 D 12r-
f-

5-

3 15 w 14 

4 17 w 

lo-

-

18 w 17_ 

VISUAL CLASSIFICATION 
and Remarks 

.·· Black and Brown Fine to Medium SAND. 

:·.:-: Increasintz Finer Sand 
· ·· Brown and Gray poorly sorted Coarse 

SAND. 

· ·· Gray Fine to Medium SAND, Well 
Sorted. 

I 
:.: 
:.: 
'.• 

:.= 

:.= 

'·' 

'·', 
-~· ::, 
~\~i1ty CLAY Seam (0.5') at 12', Trace Fine/'·' 
1·: \to Medium Sand. i:: 

Gray Fine to Medium SAND, Well Sorted 
t= 

Boring No ........... MW.7::.1 ......... .. 
Surface Elevation ...... 6.3.5 .• .7 .... .. 
Job No ................ 6.0.l.S.l .• 03. ............. . 
Sheet ......... J ...... of ........ 1 ............ .. 

SOIL PROPERTIES 
qu 

(qa) 
(tsfl 

FXJ:ILO·IfteLa "ono· 
HNu 1 sive tox 

Gas lllater 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
~--~--~-+--4- .,5~~~--------------------------~;-,,;~------4---+-~~-r--~ 

:A 7 18 W /M _ ·~ ~ Dense Gray Silty CLAY, Trace Fine ~~~:·) .. J::!, 

':';~ ~ Sand. (CL) ~--:; 
Collected Shelby Tube at 15-17' -.~ 

-:~ 1---fAt----t--t---i- """~-------------+-=-~·.:~--'lt-----+--+--r---+--1 

I r- 2o-

End Boring at 17' 
Installed Well at 14.5' 

WATER LEVEL OBSERVATIONS GENERAL NO' I t:.~ 
While Drilling ~ 3.54' Upon Completion of Drilling 2.8' Start 7/l.S/.8.9.. End 7/'1.5/.8.9.. 
Time After Drilling 8/17/89 9/8/89 Driller ..... .'ETL ... Chief .... KKT ..... RigD 50 
Depth to Water 1.58' 3.05' ! Logger ..... T.W.P. .... Editor ..... T.J.M..... .. ............... .. 
Depth to Cave in Drill Method .. 4 .. .l./.4.~.J.P. ..... U..SA ................................. 1 

" . ~~=t~i~~~·~t:SH'f': -~· be.e~~~l ~pproxunate botnlary ........ ......, soil ...................................................................................................... . 



LOG OF TEST BORING Boring No ........... MW.:::.2 ........ 
WARZYN Project ...... Amed.~an ... C.b.~.m.ital .. ~.r.d~e$ .... _ Surface Elevation ...... 6.3.4 .• 8 .... .' ................ 

............................................ Pba!i~ .. l...Rli.FS ..................... ····················· Job No ................ 6.0151.0..3 ........... 
Location .................. Gdf.fi.t.h.,. .. l.,d.i~P.~ .................... ··················· Sheet .......... .\ ........ of ........ l ............. 

- """"' m DRIVE _AD[)I~ IL 60101 TELC312) 691·5000 . 
SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES 
Rec 

!Moist and Remarks qu) F=~~~· 
l~leLa "a 

No. 
!Cin.) 

N Depth HNu t-
Ctsf1 Gal': ll.lat"'r 

FILL: Road Gravel and Sand 
~ 

00 
6 I 3 D 

. ;.:~ ·' - Brown Fine Silty SAND 
'r.J .<.11~ 

2 15 w 14 g :r, J .... ;) 
. f. ·' '.: r..: 0.0 
'r ' '·'. f.' 

5-·:~ Increasing Gray Coarse SAND and '.: t:.: 
:~~ 

GRAVEL '.' t:.: 
:~~ 

3 10 w 7 ~f 
r.' ~: 

- 0.0 
.•', 

Gray Coarse SAND, Poorly Sorted. / 
- '·'. 

:.: 
4 17 w 16 - '·' 0.0 

1D- '·' 
'·'-
'.', 

5 18 w 42r- :.: 
'·' 0.0 ~ ~ 1-

F~Dense Gray Silty CLAY Seam (5") at 12' f:::. 
'-

Gray Fine to Coarse SAl'·~. '?oorly [.' 

6 18 w 8 I- Sorted. [.'. 
[.' 0.0 r-

15-
:.=. 

f-
t.= 

7 18 w 15r- l·' 
~: 

1- l'! ~·:~; 0.0 

-
i·~·:; 

8· 18 w 77 - ·:: 

~ Dense Gray Silty CLAY. Trace Fine 0.0 
zo- Sand. (CL) 

WATERLEVELORS~RVATIONS GENERAL NOTES 
While Drilling ~ ~.o Upon Completion of Drilling 6' Start 7./l~/.8.9.. End 7./l~/.8.9. 
Time After Drilling Bl17l82 2lBlB2 Driller ...... ET.L ... Chief .... KKT ..... Rig.lLS.Q 
Depth to Water 1.70' 3.21' I Logger .... .T.W.P .... Editor .... .TJ.M...... .. .......... = 
Depth to Cave in Drill Method .. 4 ... l./.4.~ .. J. .• P~.li.SA ......................... 

"-. .~~t~i{~~·H:S\~~~ -~·-be~~.J.':l~pproxill8te --u•, soil ...................................................................................................... 



WARZYN 

,. ·! 

ONE 

SAMPLE 
No. N Depth 

9 18 M 

lOG OF TEST BORING 
Project ...... Ame.d.t•Q ... C.b.cmd.~Al .. Serv.h:~$. .... . 
........................................... .l~b.•$'- .. I.. .. RI/FS ..................... . 
Location .................. G.dffitb.._ . .l.Qd~~ma ............................ . 

Ill. 60143 • T 

VISUAL CLASSIFICATION 
and Remarks 

End Boring at 22' 
Installed Well at 16.5' 

Boring No . .......... MW.::.2 ...... . 
Surface Elevation ...... 6.3.4 .•. 8 .. . 
Job No ................ 6.0.l.Sl.0..3.. ........ . 
Sheet ........ .2. .... of ....... .2. .............. . 



LOG OF TEST BORING Boring No ........... MW:::.3 .......... 
WARZYN Project ..... .A.m~d~~.Q ... C.b.,.m.i.~~l. Se.r.:Y.i~~$ ... Surface Elevation ...... 6.34.1 .... ...................... 

............................................. P.base .. l...RIJ.FS .......................... ·············· Job No ................ 6.0.l.S.l..Q3 ........... 
Location .................. Gdf.fUh~ .. I~:.di.a.na. .............. ··-···· ................ Sheet .......... !.. ...... of 1 ·························· 

... nn ~"" RORATE DRIVE ADDISON, IL 60101 TEL(312) 691·5000 

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES 

il ~ec Moist and Remarks (q.J ~~~~-
lela flor 

No. N Depth HNu tl 
1~,1n.J Us f) Gas Water 

I .~ . I Yellow Siltv Fine SAND 
11.1.1 

Black to Brown Fine SAND, (Solvent-like 
rr. ·' 1 18 D 11 i rr .. r Odor) 

rr. ·' 
0.0 r.;;:c 

:r .. 1 

- i r. _1 

i r. 1 '"'-
12 

. ,,,~ ... 
2 14 w - 'r. .I '·' ...... 

. ( .I Dark Gray at 4' [:; I 
5- 'r_ .I 0.0 

~ ! f I '·' . . ·· 

3 18 w 18 Dark Staining at 6-6.5' 
/ 

- Becomes Gray Fine SAND :-= 0.0 

-
'·' 

4 18 w 41 -- · .. '·' 
Increasing Coarse Sand at 9' ~ ·' 40.0 

1D- ~ ·' 
t·' 

5 18 w 52 '·'· 
'.' 65.0 ~ ~ r-
'·' 
'·' 

f- :_: '../ 
6 18 w 55 f-

Black St~tinino at 13.5.~14' 
Dense Gray Silty CLAY, Trace Fine 

:.~~J 
40.0 

15- Sand. (CL) 
7 18 M Collected Shelby Tube at 15-17' -~ 

1- :r.;. 
r-

l~~ ~ 

~ 

f- End Boring at 17' 
1- Installed Well at 14.5' 
f-

1-

I- 2D-

WATER LEVEL OBSERVATIONS GENERAL NO' I t:~ 
While Drilling ~ l.S Upon Completion of Drilling 1.0 Start 1/l.Q/8.9.. End 1/l.Q/.8.9.. 
Time After Drilling 8/17/89 2£11£112 Driller ...... ET.L ... Chief .... KKT. ..... Rig P. ... S..O. 
Depth to Water 1.3' 1.011' 1.011' I Logger .... .T.WP. .... Editor .... .T.J.M ..... = ············ 
~th ~av,tt in Drill Method ..4 ... l./.4.~ .. I..D. .... l:I.SA ......................... 

'-._ ~~t~i:~~·~~::.Hr~ i.'Y' b;~~J:l~pproximate bcx.ndary _,.-= .. ~ soil ·························-··-·································-······································· 



LOG OF TEST BORING Boring No ........... MW.:-::.4 .......... 
WARZYN Project ...... .A.m.e.ri..:.aQ .. Cb.e.m..i.c:;~d .. ~r:vice$. ... Surface Elevation ...... 6.3.8.2 ...... ...................... 

............................................ P.b.a$~Ll...R.l/.f.:S ........................ ················· Job No ................ 6.0.l.S..l..03 ........... 
Location .................. G.df.fi.t.b. •. .JQdhu:J.a. .............. ........ .............. Sheet ...... 1 . .... of ......... 2 ................ 

.. ""' RORATE DRIVE ADDISON, _IL 60101 _TEL(312) 691-SOOO 

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES\ 
Rec and Remarks 

qu 
:=~~~-

It lela l'lono· 
No. 

~in.) 
Moist N Depth HNu voc tox 

(td\ Ga!t luat~r 
.·· Light Brown Fine SAND, Well Sorted. 

1 12 M 14 

- 0.0 

-
..... : ... 

2 18 M 9 -r·· . :: 0.0 
.·· Coarse Brown SAND. Poorlv Sorted .. 
.·· Light Brown Fine to Medium SAND, 

Trace Coarse Sand. Poorly Sorted :.: 1:.: 

3 18 w 6 :.: 
- t:: 0.0 

[.: 
~ : 

4 18 w 13 ~ . ·: [.: 
.··· Dark Gray Fine to Coarse SAND, Trace [.: 0.0 ~ 

ID- Pebbles. (Solvent-like Odor) '.: 

r-

s 18 w 64~ '.: 0.0 

-'') ~ 
:.: 

' . ·.:: .. i·' 
- 1·'. 

6 18 w 20 -
Grades into Gray Fine tu Medium Silty 0.0 

15- SAND, Trace Coarse Sand and Pebbles. t·' 
.. (Fuel-like Odor) '.: 

:·;·: :_: 

_, 

7 18 w 21 . ·· :.' . 0.0 ~ . :.: 
r Gray Fine to Medium SAND, Trace 

.-J Black Specs (possible Shale) 
(-: 

8 18 M 1- I ~ 

~ 
. :: 0.0 

2D-~ Dense Gray Silty CLAY, Trace Fine 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ Upon Completion of Drilling Start 7./'1.0./.8.9.. End 1/l0./.8.9.. 
Time After Drilling 8117189 2£8£82 Driller ...... ETJ. ..... Chief .... KKT. .... Rig.I>. ... S.O ...... 
Depth to Water 3.5' 3.71' 4.28' ~ Logger .... .TWP. .... Editor ..... T.J.M ..... .................... 
Depth to Cave in Drill Method .. 4 ... l./.4.~.J..P. •... HSA ................................ '-._ -~~=t~~i:~~·~~:.Hr~ in8v' iie~~~L~pproxi•te ....... .._., soil ......................................................................................................... 



t< 

WARZYN 
LOG OF TEST BORING 

Project ....... Am~.r.h;~Q ... Cb~m.i.~•l .. ~r.:v.h;~$ .......................... . 
Boring No . .......... MW.~.4 .... .... . r 
Surface Elevation ...... 638..l ..... t 

............................................. fb.•$~t.J ... RII.f.S ........................................... . Job No ............... 6.0..l.S..l.0.3 ....... . 
Location .................. Gdf.fi.t.b.,. .. l .. dl.a.-.a. ......................................... . Sheet ........... l ........ of ........ l .... ........ : 

~ 
ONE PIERCE 0 LACE • SUITE 1110 ITASCA, ILL. 60143 • TEL(312) m-8484 .l 

SAMPLE 
No. J ~ec Moist N Depth 

~(ln.) 

-
-

- 25-

-

-

-

I-

t-

1-30-
t-

-

-

-

- 35-

-

-

-
-

- 4o-

-

-

VISUAL CLASSIFICATION 
and Remarks 

Sand. (CL) f 
Collected Shelby Tube at 18-20' 
'----------:---

End Boring at 20' 

SOIL PROPERTIES . 
qu xplo ltlelc ,.~ 

(qa) Hnu sive VOC tcf; 
ftsfl Gas IIJater 

' 



LOG OF TEST BORING Boring No ........... MW.~.s .......... . 
Surface Elevation ...... 6.39 •. 4 .. . WARZYN Project ...... .Am~d.~.aQ .. Ch..,m.l.~ld .. Se.r.vic;~$...... .. .... . ... . 
Job No ................ 6.0.l.S.l..Q3 ......... . 
Sheet ........ ..1 ....... of ....... l. .............. . ~ ............................................ P.b.u'-.l .. Rl/.F.S ........................................... . 

Location .................. Gdffi.t.b.,. . .l.P.dJ.aP..a... ...................... . ............. . 

No. 

8 

"'""' ·-~RORATE DRIVE ADO I SON IL 60101 TE L~312) 691·5000 • 

SAMPLE 
Rec 

11 . Moist N Depth 
I\ ln. 

VISUAL CLASSIFICATION 
and Remarks 

FILL: Road Gravel and Sand 

SOIL PROPERTIES 
qu) 

ltdl 

"':' 1e~a l'lono· 
HNu 1 s ive tox 

Ga!l luatf"r-

~ ~ ~ 
~+-----------------------------~~ ~~~~----~--~--~~--~ 

15 M 30~ 
r f. -' 

r- ·r ·' 
r. -' 

r- · r. ·' ·,. 
13 IM/W 12 

.··· 
r-
~ 

5-

15 w 

-
14 w 30_ 

1()-

18 w 15 
-

-

18 w 25_ 

15-

Black Fine to Medium Silty SAND 

Dark Gray Coarse SAND, Trace Fine 
Gravel. Poorly Sorted 

Becomes Fine Gray SAND, Some Coarse 
Sand. 

Trace Fine Gravel at 13' 

:: 
f :_: 

0.0 

0.0 

0.0 
i; f!l~----~--4-~--~-
:.= 

/H:I-------r---r--+--+---
:.= 

:.' 

t·'. 

'.: 
'.: 

'·' 

4.0 

0.0 

:'n··lr------r---r--r--r---
'·' 

0.0 

t·' 
t·' ;: 
:~----~~~---r--+---

80 ~~ .. ~_lr---------------------------~. 
_ r . .1 Grades into Gray Silty Fine SAND 

18 w 
0.0 

'( . i 
r- '(.I 

·r ·' 
18 w 54r- '( ·' 

~ /.1 
t---f''t---+---t--t- 2o- · r 1 '----+---+---+--~i ~ 0.0 

WATER LEVEL nRSERVATIONS GENERAL NOTE5» 
While Drilling ~ 7.3 Upon Completion of Drilling 4.3' !Start 1/l.'J./.8.9.. End 7./l.'J./.8.9.. 
Time After Drilling _____ 8/17/89 9/8/89 Driller ...... ETL ... Chief .... KKT. .... RigD. ... S.O ...... .. 
Depth to Water 4.3' 4.78' 5.14' ~ Logger .... .T.J.M ..... Editor ..... TW.P.... .. ................. . 

~De~pfsitht~o;iCfia~veii~i_ll~;=;=es;nr;;:=:;;;~~;"i;O;:a:~t;eb=~rlDrill Method .. 4 ... l./.4.~~.J.P. •... HSA .............................. . 
\.. . ~~=t~:Ji :~~a~t:SH'f': ;..:~ b:~~J:l approximate bou'dar) soil ...................................................................................................... _..,.,.···:/ 



WARZVN 
LOG OF TEST BORING 

Project ....... Ame.r.h;~.- ... C.b.e.ml.~~l ... Se.nl~e.$ ......................... . 
............................................. P.~Aiie.I. .. RIJ.F.S ........................................ . 
Location ................. G.dJ.fi.t.b. • ..Jgdia.n.a................ . ...................... . 

ONE PIERCE PLACE • SUITE 111 • TEL( 

VISUAL CLASSIFICATION 
and Remarks 

Dense Gray Silty CLAY, Trace Fine 
Sand. (CL) 
Collected Shelby Tube at 21-23' 

End Boring at 23' 
Installed Well at 17 .5' 

Boring No . .......... MW.:::.S ......... . 
Surface Elevation ...... 6.3.9. •. 4 .... . 
Job No ................ 6.0.Z.Sl.0.3 ......... . 
Sheet .......... 2 ........ of ........ 2 ............. . 

SOIL PROPERTIES 

., 

.,., 



. _; 
~ 

LOG OF TEST BORING Boring No. .......... MW.:::.6 .......... w A R z y N Project ....... Am~.r.h;aA ... C.b.em.i.~al .. ~.n-.•~~.$. ........................... Surface Elevation ...... 6.5.3 .•. 0 ...... 
........................................... J~ba$~.J .. RIJ..f.S ............................... ·········· Job No ................ 6.0.~.5.1 •. 03. .............. 
Location .................. Grlff.i.t.h.,. .. ln.diana ............................ ........... Sheet .... - 1 ... of . ....... 1 ............... 

.,.,nn '"""'RORATE DRIVE ADDISON IL 60101 TEL(312) 691-5000 . 
SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES 
l Rec and Remarks 

qu XPlO [tlela 1 l'lono· 
No. 

(in.) 
Moist N Depth (qa) MNu sive voc tox 

Ctsfl _Gas I!Jater 

m FILL: Dark Gray to Gray Silty Sand, I I Trace tn l.itt1e Gmvel and Crushed Stone. 
1 14 D 23 : :··: Brown Fine SAND, Trace to Little Silt i 

.. 
0.0 I 

- I .. 
·.• .. .. .. 

r- .. • . 

··~ . . ~ 
:~ ___ ~r:- ,. 

. ·2 14 D 11 1--I ... 0.0 
. • 

-· 5- :':?:· 
•.· .. ·. ··. 

3 12 D 10 ~-:. ;:-

- .. 0.0 ... 
:·:·::·:: 
- ·_::_. - : 

:·:·::·_. Slight Iron Stained Band at 9', Trace 
4 18 D/M 12 ··.:· : Medium Sand. - ... 

··.:- Increasing Coarser Sand 0.0 ... 

1o-- ::;:~\-
.. 

s 18 M 15r-
.. 

:-~·::: _: 
0.0 ~~ r-

8 ~Brown-Gray Silty Clay Layer (4") at J ..i\"- 12' 
r-

~r-· 

6 18 M 24 
.. 

- ... 
··.:· 
... 0.0 -:-. 

15- ~.;.;:. ~.: 

.::·· 
•. 

7 14 M/W 16 ... 
.. Becomes Wet at 17', Trace Silt and Clay 

-
... 
.-:·::·:." at 17' 0.0 

.. 
. -·- : - .. 
::-:::.- Brown and Gray Fine to Coarse SAND, 

8 16 w 31 i ··.:· Little to Some Fine to Coarse Gravel, 
... Trace Silt 0.0 ··.:-

2:: 
._. ... _.. : 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ 12.0 Upon Completion of Drilling 12.l Start .7./18./.8.9. End 111.8.1.8.9.. 
Time After Drilling 1ll2l82 8Ll1l82 2l8l82 Driller ...... ET.L ... Chief .... KKT.. .... Rig.D ... S.O ........ 
Depth to Water )2,2' 19.88' 12.27' I Logger .... .T.J.M ..... Editor .... .T.WP. .... = .................... 
Depth to Cave in Drill Method .. 4 ... l/4'.' ... l..D. •.. H.SA ................................ 

" 
The stratification lJnes represent the approximate bculdary between soil 
types and the trans1tion •v be graciJal. .......................................................................................................... 



WARZYN 
LOG OF TEST BORING 

Project ..... A.m~.dt-n ... Cb~mJc;aJ. S~r.rh;e$ ................... . 
Boring No . ........... MW.::.6 ........ ~ 
Surface Elevation ...... 6.53.0.. : 

..................... ...................... P.baR.J .. .RJJ.FS ................................. . Job No ................ 6.0.l.5.l.O:.L ... . 
Location .................. Gdf.f.U.b~ .. Indla.-a ..................................... . Sheet ........... l ........ of ........ l. .............. : 

OHE PIERCE PLACE • SUITE 1110 ITASCA, ILL. 60143 • TEL(312) ffl·8484 

SAMPLE 

N Rec • N o. . MOISt 
1n.; 

Depth 

9 16 w 17~ 

~ 

1-

10 16 w 74 r-
t-

25-

11 18 w 20 

r--

1-

12 18 w 79 r-

30t-

13 18[W/M 80 

14 18 M 

-

- 35-

-

r-

r- 4o-

.·· 

t.·· 

t.·· 

VISUAL CLASSIFICATION 
and Remarks 

Becomes Gray Fine to Coarse SAND, 
Little to Some Fine to Medium Gravel 

SOIL PROPERTIES' 

[.'. 
r=~-~~------+---~-r~~ 
[.' 
[:~, .. H------~n~~n--~--r-~· 
[.' 
t.: 
r.' 

Trace Thin Gray Silty Clay Layers (1/4") [.'. 
at 24' r.= 

r.= 

i-----+--+--t--.:~~~'1Th~ 

6.5 ~ 

'·' 
f.'. 
[.'. 
[.: 

·}.;; 
:r-~ .... ! 

4.0 

3.0 

LO 

i 

. 
; 

,;J 

I Dense Gray Silty CLAY, Trace Fine Sand 
and Gravel. (CL) 
(Push Shelby Tube (3" d.i.:..) at 32-34' 

__/ 

End Boring at 34' 
Installed Well at 30' 



.ti 

LOG OF TEST BORING Boring No ............. MW.7 ............. 
WARZYN Project ....... A.me.d"'-' ... Che.aJ.i.cal..Se.r:vi(eS ........................... Surface Elevation ...... 6.3.8 .• .7 ...... 

........................................... RI/FS .. P..b.ue .. .II. .......................................... Job No ................ 6.0.l.5.l. • .l.l .............. 
Location .................. Griffl.t.b ..... buUa.Pa. ......................................... Sheet ........... !... ..... oL .... l ................ 

2'100 ...,.,n ..... 11C: DRIVE • ADDI!DI llllNOJ~ 60101 • TEL (708) 691·5000 

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES 
Rec 

jMoist 
N Depth and Remarks 

qu PJD 
No. 

in.> Value (ft.) 
(qa) 

ctsn (ppll) 

~ 
.·· Vegetated Surface Near Marsh 

f-
~ Brown to Gray Fine SAND, Rust Color 
r- at S-6' f-
r-

~ 
~~ 16 w 8 f- 5- 0.4 

f-
Grades into Gray Fine to Coarse SAND, r-

I 
~ 

Trace to Some Fine Gravel, Trace 
f- Pebbles, Wet, No Odor (SP) 
~ 
f-
~ 

to- At 9' grades into Gray Fine SAND, Well I 
2 24 w 36 ~ to Medium Sorted Trace Fine Gravel, No 0.1 

f-
Odor, Wet (SW) f-

f-
r-
f-
r-
~ 15-

3 3 w 14 ~ Grades into Dark Gray Fine to Medium 0.0 r-
SAND, Trace to Some Silt, Trace Clay, f-

4 20 w 42 ~ Increased Silt and Clay at 18.5', 3.0 
r- Decreased Medium Sand and Gravel, 

~ts 18 W/M 29 
Trace Thin (1/2") Silty Clay and Clayey 

0.8 
- 2G- Silt Layers i 

~g~~~~ to Gray Silty Fine SAND to 20.5' r I 

' 6 14 IW/M 39 - 0.0 
I 

7 2 M 
Set 6" permanent casing to 21' 

f- Gray Silty CLAY, Trace to Some Fine 

25- Sand, Trace Interbedding of Clay and Silt ; 

8 22 M 22 (CL) (4.5+) 0.0 - I 

9 20 M 38 Decreased Silt and Sand, Trace Fine (2.5-3.5) 0.0 r- Gravel at 27' 

10 22 M 35 ~:so- (3.0-4.5+) 0.0 
f-

11 18 M 57 ~ Becomes Very Dense and Slightly 0.0 
f-
~ 

Gravel at 32' 

WATER LEVEL OBSERVATIO_NS GENERAL NOTES 
While Drilling ~ 4.0 Upon Completion of Drilling ~ 15.3 Start .. 31.7.19.0 .. End 3./H/9..0. -Time After Drilling 2l12L20 Driller ...... ETI... ... Chief .... K.KT ..... RigU:::S.O ....... 
Depth to Water Logger ..... TJ..M ..... Editor ..................... 
Depth to Cave in Drill Method .. lS.~ .. H.SA .. l~ ... s. .. {O:::lr.) RWB 

\___ I~~r;~!'l_~::.!~t~":y' ~ iridUaf~• approxiMte --·-, ...... ~ ....... soil iat.~.s.o.~).......................................... 1 
/ 



WARZYN 
LOG OF TEST BORING Boring No . ............ MW.7. ........... f 

Surface Elevation ...... 6.3.8 .• .7 ...... fi Project ....... A.m~d~•Q ... C.b.t.m.h;aJ ... ~.n.h;e.s .......................... . 
.......... ... .... ... ... ... . ...... ...... ... . Rl/ FS ... P.b.u.e .. .ll. ......................................... . Job No ................ 6.0.l.S.l,ll. ............ . 

Sheet 2 of 2 If . ............................................ j Location .................. Gdff.U.b ..... IQdiua ........................................ . 

21(10 ,,_t DR LYE • A()()_[ SON. [ LLJNO[S 60101 . TEL (708) 691·5000 

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES.~ 
Rec N Depth and Remarks 

qu PlD ti 
No. IMoi:lt (qa) 

(in., Value (ft.) Ctsf) (ppl) 

12 22 M 47 r- ~ (2.80) 0.0 i f-

r ':lo:. 

13 24 M 53 r -~ 

I 
Trace Fine Sand at 35' (4.5+) 0.0 r-

r a 
14 24 M/W 18 0.0 ~ 

~ 

.···· 
IS 14 w 51 

~ 4D- Gray Fine to Coarse SAND, Some 1:.: 0.0 f~ ~f "il 
· .. Gravel, Trace to Little Silt and Pebbles '.=. f.' 

r (SP-SM) :.= f' ..,j 

25 
· .. Grades to Dark Gray, Poorly Sorted, '.: f' t 16 0 ::·:· ,·.= 0.0 - Medium SAND, Trace to Some Fine ::::. 

Sand, Trace Coarse Sand and Fine Gravel '.: 
'·'· 

45-·:: 
and Silt, Occasional Limestone Pebbles, I 

17 12 w 245 .; .. Wet, No Odor t.: 0.0 I - Increased Fine Sand and Coarse Shale 
[.'. Gravel at 45' (SP-SM) 

! 

18 14 w 98 :·>:-: 
[:i::~i 0.0 t - •. 

~-

End of Boring at 50.0 Feet ! - Install Monitoring Well to 47.8 Feet ~ 
' -

-
-
..... 55-

f-
~ -

-
i 

r-- i r-6o-
r -r f f-

' r-
r 
r- < 

r- 65-.. -,..... 
.._ ; 

i 
r- • ~ 
f-

~70-
' r 

' 



.. : 

No. 

WARZYN 
Boring No . ............ MW.8............. I 

Project ....... A.med.4:.aa ... Cb.em.l.tai .. Ser:v.l~e.$............................ Surface Elevation ...... 6.3.8 .•. l ..... . 

lOG OF TEST BORING 

........................................... Rl/FS .. P.b.ue .. .ll........................................... Job No ................ 6.0.l.S.l. • .ll. ............ . 

2100 L:::E -~~-~~~---~·:::~~::~::·~~~-~--~---~~~---~~~--~,.:::t ......... ..!........ of ........ l ............ ~ 
SAMPLE 
Ree !Moist N Depth 

~in.) Value (ft.) 

r- .·· 
~ 
r-
~ 

r-
~ 

~ 

VISUAL CLASSIFICATION 
and Remarks 

Vegetated Sandy Surface 
Black Sandy Loam to Brown Fine Sand, 
Trace Silt (SM) 

SOIL PROPERTIES 
qu 

(tllf\ 

PID 
(ppl) 

~·~~· 20 w 22 r- 5-
~ 

Brown to Gray Fine SAND, (SP-SM), 
Trace Fine Gravel, No Odor 

0.0 
r-J yt---~-+---il---+-
r-
r-
f-
~ 

r- 1o-
2 20 w 12 f-r-

1-

f-
r-
f-
-

3 16 w 29 l 15-

-
-

Trace Medium Sand and Fine to Coarse 
Gravel (SP), Wet, Very Slight Odor at 10' 

Becomes Gray to Dark Gray Fine to 
Coarse SAND, Trace Fine to Coarse 
Gravel (SP) 

Slight Odor and Dark Staining at 16' 
Trace Silty Clay at 17' 
At 18', Grades to Gray Silty Fine SAND, 
Trace Gray Silty Clay and Fine Gravel 
(SM) 

6.0 

22.0 

~""~vv.~;,r.r---w--t---t---tr- zo-
~ -·-~;w 4 14 IW /M 21 r- ··.:·: 

r- ~~~------------------~ 
0.2 

•• ! -.•. ) 

s 18 lu JUT -t"'i~ Dense Gray Silty CLAY, Trace Fine 1 0 1m' .. ....~ .-- Gravel (CL-ML) . 

+----ir---+- ~ Set 6" permanent casing to 22.~' 13-----t----t--+--t---

~---------+-----11---+-r- .. ., ~..,..;~-4---------------r+=~ 1':11------+---+--+-----+--
6 22 M 48r- ~~ ~Gray Fine to Coarse SAND, Trace to (4.5+) 0.0 

t---....--t---+--+~- I \Some Silt (SM) J 
7 24 M 61 r- (4.5+) 0.0 

r- Very Dense Gray Silty CLAY, Trace 

8 24 M 51_ 30-
Fine to Medium Gravel, 

(CL-ML) 
Decreased Silt at 30' 

9 116 
M/W 

27
-

7 
"\iray Fine to Coarse SAND, Some Gravel{ 

WATER LEVEL OBSERVATIONS 

(4.5+) 0.0 

0.0 

GENERAL NO' It:~ 
While Drilling :SZ 4.0 Upon Completion of Drilling ~ 15.9 Start .. 319.19.0. .. End 3/16./.9..0. 
Time After Drilling 7/19/90 Driller ...... ETJ... ... Chief .... KKT ..... Rig.D:::S.O. .... . 
Depth to Water Logger ..... TJ.M ..... Editor..................... . ................ . 

~De~ot~hto;:;rrnCat·v~einFcinirr::~::=::nttt:-=:;'liiiiirt.:t:~~~==:;n--lDrill Method .. 4. •. l.S.~ ... HSA ............................................ . 
"'- . I~~r;~! f~~~i~":v' ~ =:r...f~ approxiMte b..l...-d:. F -·--·· soil .................................................................................................... ':.:7 



.....,_ 

LOG OF TEST BORING Boring No . ............ MW.B ............. ~ 
WAR z YN Project ....... A.med.-....... C.b.f,m.i ... al .. Sen.l~e$ ........................... Surface Elevation ...... 63.8 .•. l ...... ' 

........................................... RI/FS .. P.b.u.e .. .ll ........................................... Job No ................ 6.0.l..Sl • .ll ............. 
Location .................. Gr.iffl.t.b,. .. IAdl.aaa ......................................... Sheet .......... l. ....... of ........ l. ............... ~ 

!t 
2100 CORPORATE DRIVE ADDISON. I LLJNOIS 60101 TEL ( 708) 691 • 5000 

~· - -
SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES!. 

I Rec N Depth and Remarks 
qu PID k 

No. Moist (qa) 
in. Value (ft.) Ctdl (ppll) 

r 

~:\:~:· \(GP) _1 

10 24 w 42 f- : f r- ]!:. : : 

rrff Gray Fine SAND, Trace Silt and Medium : 

~ 
Sand, Well Sorted, Wet (SM) , 

20 M/W 70 
,\ 

(2.5-4.0) 0.0 
{ 

II ~ 1<. 
r- Gray Silty CLAY and Clayey SILT 
f- . 

~ (interbedded), Trace to Some Fine Sand 
f'.~;i.): 12 16 w 175+ 

\~~:~: ~CL-ML) 0.0 ~·,. .. 

- 4o- ·: r· ~ 
: 

~-: ·;:-:. Gray Silty Fine SAND, Trace Clay and : 

1 - ··:.:·:- ~ilt (laminated) (SM) : 

13 14 w 165+ 
:-:·>:-

0.0 ::-::: Gray Silty CLAY, Trace Fine Sand - ... 

45- ~\~\ I'CL-ML) ...... ~. ! 

' .lti:'ll: 
i 14 0 w 170+ - _:._:: 

~ray Silty Fine SAND and Sandy SILT, 
=11:-"'11: 0.0 ....... 

22 •• 'It 

rrrace Clay, (SM-SC) 
-
- Gray, Very Silty, CLAY Layer (CL-ML) ~ 

f-- so-
Gray Fine SAND, Trace Medium Sand 

, 
' - and Fine Gravel (SP) ( 
I - ~t 44' Gray Fine to Coarse SAND, with 

- ~"Fine to Coarse Gravel Layer 
~ ~; f--

- 55- End of Boring at 47.0 Feet 
Installed Well to 45.0 Feet ·~· -

r- ' 
f--

f--
;. 

~60- \ 
~ 
f--
~ ( 
f--
f- ~ 
~ 
~ 
~ " 
f-
~ 65-
~ 
f--
f-
~ 

- . 
-
-70- . 



-- LOG OF TEST BORING Boring No ............. MW.9 ............ 
WARZYN Project ....... A.me.dtaJt ... Ch.e.m.l.c:al .. Ser:vh:e.s ........................... Surface Elevation ...... 6.3.5 .•. 9. .... 

~ ........................................... lU/FS .. P..b.u.e .. .ll. .......................................... Job No ................ 6.0.l.S.l. •. ll ............. -
Location .................. Gdfft.t.b.,. .. IJtdla.aa ......................................... of. ....... l ................ Sheet ........... 1. ....... ,, 

o:---

2100 CORPORATE DRIVE • ADOISOII, ILLINOIS 60101 • TEL (_708) 691·5000 
.. 

SAMPLE SOIL PROPERTIES VISUAL CLASSIFICATION ., 
Rec N Depth qu PJD ..... 

Moist and Remarks No. 
I in.' !value (ft.) ltd\ (ppn) 

·'· .···. 
f- Vegetated Surface Underlain by 1.5' of 
r-., 1- Black Sandy Loam 
r-
r ., r-

' ~ .. ·-- f-
5-

~;.:~,l 18 w 17 r Brown and Gray Fine SAND, Trace Silt i 0.0 r-
(SM) . .-.- r 

··-I 
r 
I--

·~ f-

/i' r-
·u f-

lo-
2 24 w 10 f- At 10.3' Becomes Dark Gray to Gray 2.5 

-~~~ 
r-

Silty Fine SAND, Trace to Little Clay f-

. ;.;..;..~· r and Fine Gravel (SM), Very Slight Odor I 

1-- At 11.0' Grades to Gray Fine SAND, 

~~ J Trace Silt and Fine Gravel (SP-SM) 

15-
j 

-J 3 24 iW/M 32 0.4 - _-.:-. 

~;~ I 4 12 M 12 Set 6" permanent casing to 18.5' 0.0 
-:.:; Dense Gray Silty CLAY, Trace Fine to 

5 22 M 29 - Medium Sand and Gravel (CL-ML) (3.3) 2.0 

~ ~?i I-- ;::: Thin Clayey Fine to Coarse Sand Seam 
(1/2") at 19.2' i 

r--~ 

\ 
6 24 M r (4.5+) 2.0 

r- I 

·• ~~. 
r 

7 24 M/W 64 r- (4.5+) 2.5 
f- -.c. -· r- .·· 

~ 8 20 w 33 - Dark Gray and Black Fine SAND, Trace 
2.0 Medium Sand, Wet with Slight Odor 

- (SP-SM) t.= f.' ' 

·- 9 12 w 105 - At 26', Grades to Gray Fine SAND, 
f' 2.0 

Trace Silt and Medium Sand (SP-SM) 
[.'. 

-- -
10 16 w 121 .__ 3o- Gray Silty Clay Layer (1/4") at 27' 

:.= 1.0 
Trace to Little Medium to Coarse Sand at I 

I-- 30' 
_·.; I-- t:. 

r t-=. I 
Trace Fine Gravel at 33' 1: I 

WATER LEVEL OBSERVATIONS GENERAl NOTES ! 
While Drilling ¥ 4.0 Upon Completion of Drilling ~ H.l Start 3/ll./.9..0. End 3/10./.9..0. 

1 
Time After Drilling 1ll~L~D Driller ...... ETl. ..... Chief .... KKT ..... Rig l>:::S.O ....... 

- Depth to Water t~~fe~···-!'J.M.4 .. E~itor ............... 7,. ···;···············! 
Depth to Cave in et od .....•. l.S ..... HSA .. O.::-.l... ....... 8 .•. lS. ................ 

'-._ -~~~r;~!f~~:!~~~":v ~iredU.f~e approxi•te bculdary ...... ........,, soil HSA .. O:::.l1 .• S.~ ....................................................... ....... 



LOG OF TEST BORING Boring No . ............ MW.9 ............. -
Surface Elevation ...... 635..9. ..... . WARZYN Project ...... Am.ed.t.l'P. .. C..b.e.ml.tll .. Se.n-.i.~e5 .......................... . 

... ....... .......... .. .. ...... .. .... .. .... . RI/FS .. P..bu.e .. .ll. ......................................... . Job No ................ 6.0.lS.l. •. ll. ............ . 
Location .................. Gr.lf.fU.b,. .. IP.dia.Da ......................................... . Sheet .......... l. ....... of ........ l .............. t: 

>i 

~=============-121~00~~~~~T~E~D~Rl~~~-~~~D~I~~··~I~L~LI~~~I~S~~~1~01~·~.2T~EL~(Q~~)~~~1t·5~0~00~============~· 

No. 

11 

SAMPLE 
Rec • II Depth 

~in. Molst Value (ft.) 

VISUAL CLASSIFICATION 
and Remarks 

SOIL PROPERTIES 
~~~~--~--~--~-

qu PID ~ 
(qa) 
llsf1 ( ppnl) 

0.2 18 w 69E- ;:~::· ::::N:-: r 
~--~--4---+--4- 35~~------------------------------~~------+---+-~--~~-

r
f
r
r
r
r--

r--

f- 4o
r-
r-
~ 

r-
r-- 45-
..__ 
I-
I--
I-
I--
I-
t-
I-
t- so-
r
r-

r-

r--

- 55-

-
-
-
-
-60-

-
..._ 

-
- 65-

-
r
f
r-
r
f-

~7G-
1-

End of Boring at 35.0 Feet 
Installed Well to 35.0 Feet 

H 
I 

.. 
--~--~--~~--~~----------------------------~~------L-~---L--L-



LOG OF TEST BORING 
Project ...... .A.me.r.lc•a ... C.b.emJt•l ... Se.r:vi~~s .......................... . 

Boring No . .......... MW.l.O .......... . 
Surface Elevation ...... 6.3.3 .•. 0 ..... . WARZVN 

........................................... RJ/F.S .. P..h.M~ .. .II .......................................... . Job No ................ 6.0.l.S.l. • .ll ............ . 
Location .................. Griffl.tbJ .. lndia.Pa ....................................... . Sheet .......... 1....... of' ....... 1 ............... . 

2100 CORPORATE DRIVE • ADO I SOli. ILLINOIS 60101 • TEL (708) 691·5000 

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES 
-..- Rec 

IMoi It 
N Depth and Remarks 

qu PID 
No. 

~in. Value (ft.) 
(qa) 

_...., (tsf) (ppll) 

j\ ~· .···. Straight Drill to S' 
f-

f~ r- Black Silty Fine SAND (SM) 
f-

... r-
f-

--.. ii ~ 
~ c"~l 20 w 26 r- 5- Gray Fine to Coarse SAND, Trace to 13.0 

f-
1:"' r- Some Gravel, 4.0' to 5.5' 

r- Grades to Gray Fine SAND, Trace Silt 

I 
f- and Medium Sand, Wet (SM-SP) r-
f-
r-

IG- :·.:·:. 
2 24 w 55 r- Trace to Some Silt at IJ -12', Some 20.0 

f-
~ ~ Gradational Fine to Coarse Sand Layering 

~~~; 
3 24 w 36 F with Trace Fine to Coarse Sand and Fine 8.0 ·«> - Gravel, Trace Organics (roots) 

~ncreased Silt and Fine to Coarse Gravel r ~-~~ 4 8 M 25 to 13.8' 10.0 
15-

5 20 M 61 8.0 - Dense Gray Silty CLAY, Trace Fine Sand .. , . 

and Fine Gravel, Moist :~~ 6 22 M 65 15.0 
v - Set 6" permanent casing to 1 5' 

Trace Coarse Pebbles at 17 .5' 

~ ~~7 21 IM/W 84 ~ 2G-
25.0 

~··~ ~ f- H Gray Silty CLAY to 20.2' . ._.-

8 s w 125 r- 20.0 
r- Gray Fine to Coarse SAND, Trace to f-

·~:-:: ~me Silt (SM) 
9 16 w 186 f- 22.0 

r-
f- 25- Gray Fine SAND, Trace Medium Sand 

.fi~:: 10 16 w 78 r- and Silt, Wet (SP) 13.0 
-=?:: f- ·:: 

r-

r1 --;-: 11 20 w 84 Gray Silty SAND and GRAVEL, Trace :.' 13.0 -
H Shale Pebbles (GM) :.=. 

12 14 w .51 pray Fine Sandy CLAY, Very Silty, 
1-' 13.0 

-30-- u 
rrrace of Shale Gravel (SC) [: 

13 14 w 149 f- ~: 12.0 - Prades to Gray Silty Fine SAND, Trace 
[·' 

[·' 

tlay, Trace of Thin Silt-Clay :, 

WATER LEVEL OBSERVATIONS GENERAL NO 11:~ 
While Drilling ~ 4.0 Upon Completion of Drilling I 12.0 !Start 4/l.6.!9..0. End .. 5/.l/9.0. .. 
Time After Drilling 7119/90 Driller ...... ETI... ... Chief .... KKT ..... Rig_Q:::S.O ..... .. 
Depth to Water Logger ..... T.J.M ..... Editor..................... .. ................ . 

~De~otfsihtT.iioCfffiaveit. iTcinl;n-rr='7e'i;r;;enrtt;=:;;;;~Mt.i"'i:;::i::=vibet:=:==rliDrill Method ........................................................................... . 
"-~~r:~!ft~=~~i~":v·~~~f~e approxi•te __ ,, soil , ...................................................................................................... .. 



~---------------------------------------------------------------------------:< 

No. 

14 

WARZYN 

SAMPLE 
Rec M • 

It· , 01St 

'"· 
14 w 

N 
Valut 

149 

LOG OF TEST BORING Boring No . .......... MW.l.O ...... ; 
Project ....... Ame.d4;•Q ... C.b.e.m.l.4:ai .. Se.r.:d~e.s. .......................... . Surface Elevation ...... 6.3.3 .• 0 ... ~( 
................ ........................... lU/F.S .. P.b.ue .. .U. ......................................... . Job No ................ 6.0.l.Sl.ll ............ . 
Location .................. Gdff.U.b .... IP.dia.a.a ......................................... . Sheet .......... l. ....... of ........ l. ........... ,_' 

11 
2100 CORPORATE DRIVE • ADDISON, ILLINOIS 60101 • TEL (708) 691·5000 

~ 

Depth 
(ft.) 

-
3:'; 

r-
1-
1--
1-
r-
1--

r- 4Q-

r-
r-
1-
1--
1-
1--
1-
~ 45-

~ 

r-
r-
r-
r- so-
1--

r-
1-
r-
1-
1--
1-
'- 55-

-
-
-
1--

~6Q-
1-
1--
1-
r-
1-
r-
r-
1-
1-- 65-

r-
1-
r-
1-
1--
1-
r-
~70-
1-

VISUAL CLASSIFICATION 
and Remarks 

~-{) ~aminations ·at 27 .3-28' (SM) 

Gray Fine to Medium SAND, Trace Fine 
to Medium Gravel (SP), Trace to Little 
Silty Layers at 29-29.5' 
Trace Coarse Sand 

End of Boring at 35.0 Feet 
Install Well MW10 to 35.0 Feet 

SOIL PROPERTIE~ 
qu 

(qa) 
. (tsfl_ 

PID 
(ppl) 

14.0 

l 

~t 
.... 

• ,. 



WARZYN 

SAMPLE 

No. 

1 24 M 

2 24 w 

3 18 w 

4 24 w 

tOG OF TEST BORING Boring No . ........ MWlOA ...... . 
Project ....... Am~dc:aa .. Cbt.QJ.i.c:al .. Se.n.l~t$. .......................... . Surface Elevation ...... 6.34. •. 3 ..... . 
........................................... Rl.IF.S .. P.b.as.t .. U ....................................... . Job No ................ 6.0.l.S.l. •. ll. ............ . 
Location .................. Gdf.fUb.,. .. ln.dla.Qa. ........................................ . Sheet .......... .1........ of. ........ l ............... . 

2100 CORPORATE DRIVE • ADDI ILLINOIS 60101 • TEL 691·5000 

VISUAL CLASSIFICATION 
and Remarks 

Black Sandy Silt TOPSOIL 

Loose Reddish-Brown Silty Fine SAND 
(SM) 

Grades into Loose Gray Fine to Medium 
SAND, Little to Some Silt, Sandy Silt 
Seam at 7', occasional thin ( 1 I 4" to 
1 /2") silt seams (SM) 

Medium Dense Gray Fine to Medium 
SAND, Little to Some Silt, occasional 
thin silt layers (SM) 

SOIL PROPERTIES 
PID 

(ppll) 

6.0 

40.0 

40.0 
35.0 



------------------------------------------------------------------------~~ 

WARZYN 
LOG OF TEST BORING 

Project ...... .Ame.d(4Q ... C.b.e.mJ(.J .. Se.r.J.i(es .......................... . 
Boring No . ........ MWlOA ...... ~ 
Surface Elevation ...... 6.3.4. •. 3. .... . 

........................................... Rl/F.S .. P.b.ue .. .ll .......................................... . Job No ................ 6.0.l.Sl •. ll ............. . 
Location .................. GdUU.b~ .. l.-dia.P.a. ........................................ . Sheet .......... l. ....... of ........ l .............. ; 

> 

2100 CORPORATE DRIVE • ADDISON, ILLINOIS 60101 • TEL (708) 691·5000 
; 

SAMPLE 
N t Rec 140• t N Depth 
o. ~(in.) 15 

Value (ft.) 

,.... 

f- 35-
f-
f--

f--

-
,.... 
,.... 4G-

-
-
-
~ ..... 
- 45-

-
-
-
-
- so-
-
-
-
f--

'- 55-

-
-

-
~6G-
f
f-
r
f
f
f-
f
f-
f-
f-- 65-
r-
f--
r-
r-
-
-
-70-

VISUAL CLASSIFICATION 
and Remarks 

pray Fine to Medium SAND, Slight 
ifrace of Clayey Pockets (1/4" layers) at 
~6.8' (SP) 

End of Boring at 27.0 Feet 
Abandoned Location for Deep 

Monitoring Well 
Tremmie Grout Borehole 

SOIL PROPERTIES~ 
t 

t 
i 



WARZYN 

1 w 

2 w 

3 w 

4 w 

s M 

tOG OF TEST BORING 
Project ....... A.me.d.c:aa ... C.b.t .. h;IJ .. Se.r.Y.i~e.$. .......................... . 
........................................... lU/FS .. P.b.u.e .. .ll .......................................... . 

2100 

Location .................. Gdf.fUb. .... lodi.a ... a ........................................ . 

VISUAL CLASSIFICATION 
and Remarks 

Straight Drill to S' 
6" of Dark Organic SILT on Surface 

Light Brown Fine to Coarse SAND (SM) 

Light Brown and Gray Fine to Coarse 
SAND, Trace Gravel (SP-SM) 

Light Brown to Gray Silty CLAY, Trace 
of Fine to Coarse Gravel (CL-ML) 

at 
Abandoned Location for Deep 

Monitoring Well 
Tremmie Grout Borehole 

Boring No ......... M.WlO.B ....... . 
Surface Elevation ...... 63.4 .•. 1 ..... . 
Job No ................ 6.0.1.51 • .1.2. ............. . 
Sheet .......... .1........ oC ...... l. .............. . 

PID 
(ppll) 

30.0 

20.0 

30.0 
10.0 

While Drilling ~ 5.5 Upon Completion of Drilling ..... ~......_ __ Start 3./18/.9..0. End 3./18/.9.0. 
Time After Drilling __ _ Driller ..... Ell ...... Chief .... KXT ..... RigD.7.S.O .... . 
Depth to Water Logger ..... PMS ..... Editor ..... TJ.M..... . ............... . 

~Th~~mcit,~n-;;~;=;tthe"':::;;:;i;iiiiit.;"'C::d::;:"vb:t.:=~il-iDrill Method .. 4.l5.~ .. H.SA ............................................ . 



---- ---- -~--

LOG OF TEST BORING Boring No ......... M.WlO.C ..... ' 
WARZYN Project ...... .Am'-r.h~.a.n. ... C.b.emi.c;MI..Sln.i.~f.$ ........................... Surface Elevation ...... 6.3.4 •. 7 ... ~-: 

···············--························-·Rl/f.S .. P.b.a$.e .. .ll ........................................... Job No ................ 6.0.l.5.l. •. ll .............. 
Location .................. Gr.l.(fi.f.b.,. .. IP.dia.n..a ......................................... Sheet ......... ..1 ........ of. ........ l ............ ~ 

t 
2100 CORPOI(ATE DRIVE • ADDISON, ILLINOIS 60101 • TEL (708) 691·5000 " 

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES· 
Rec 

Moist 
N Depth and Remarks 

qu PID '!It 
No. 

(in.) Value (ft.) (ppl) ___tl_sfl 

""' Straight Drill to 5' r 
I- 'i 
r- Brown Medium to Coarse Silty SAND, !;' 

"" I- Trace of Shale and Coarse Gravel r-,.__ (SP-SM) ~ r- <-

I-

""' 
.. 

I 18 w 8 :g 5- ~;-: 3.0 -~~\ ~ .. -- Gray Fine Dark SAND, Trace of Silt ··~(_. 

r- (SM) I 
I-

't ~ 

-
1o-

2 24 M 43 Silty Clay Layer (2") at 10.2' so.o ,.__ 
Becomes Dark Gray to Brown Fine to r- • - Coarse SAND, Trace Coarse Sand 1 

3 18 M 42 ~ 1\(SP-SM) 
f 15.0 - ·:·:;.:. 

15- :.-:·.:-: Dark Gray to Brown Fine SAND, 
4 20 M 54 Interbedded with Coarse Sand and Gravel 2.5 '· 

r-
Layers (SP-SM) 

5 20 M 90 Brown Silty CLAY Layer (3") at 13.6' 0.0 ; 

Light Brown Fine SAND Layer (4") at 
I. - i 

r-
tl4.2' :.: 

6 18 w 92 r- 2.0 

·~ I- •• ... -
Dense Gray Lean CLAY, Trace of Shale 

:!, r-
1-'. 

7 18 w 260 r- ,and Gravel (CL) 
1-'. 3.0 

I- ~et 6" permanent steel casing to 17.0 "-r- 1-'. 

8 15 IW/M 118 r- :Gray Silty CLAY, Trace Fine to Coarse 
~ ·' 1.0 

I- 1-' 
r- .... ~ ~and and Fine Gravel 
r- -· . 
I-

Gray Fine to Coarse SAND, Trace Fine 
! 

r- ' . 
r- ,to Coarse GRAVEL, Silt and Clay, Odor r-
r- IY!o (SP-SM) 1 r- ~· - • 
-30- Gray Silty CLAY. Trace Fine to Coarse 

- ~nd (CL-ML) 

I- End of Boring at 25.0 Feet ·-
r-
I- Well Venting Gas .. 

WATER LEVEL _OBSERV_A'I aui\IS GENERAL NOTES \ 
While Drilling :2 6.0 Upon Completion of Drilling ~ Unk Start 3/li/.!P.O. End .. 41.319.0 .. -Time After Drilling Driller ..... .ET.I ...... Chief .... KKT. ..... RigV.:::S 
Depth to Water Logger ..... SJB. ..... Editof(JM/.SJC ........... 
Deoth to Cave in -~-~~Me~~----~~--~-~-~----~-~-~~----~~~~------~-~--~--~-~--:.-_-_-_-_-_-:· \... -~~~r:~!f:~::.!~t~":v·b(==-f~e approxi•te ~--., -·-~· soil 



.. . .• . 

LOG OF TEST BORING,. . 
Boring No . .......... MW.1.1 ........... 

WA R z y N Project ...... Ame.r.h;aa ... Che.aal.cal .. Se.r.:vl~es ........................... Surface Elevation ...... 6.3.1 .•. S ...... 
........................................... JU/FS .. r.~.ue .. .ll ........................................... Job No ................ 6.0lS.l • .l.l .............. 
Location .................. Gdfflt.b,. .. IP.dia..-a. ......................................... Sheet ........... 1... ..... o£: ........ 1 ................ 

2100 CORPORATE DRIVE • ADDISON. ILLINOIS 60101 . TEL (708) 691·5000 

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES 
~ Rec II Depth and Remarks 

qu PID 
llo. Moist (qa) 

(in.) Value (ft.) ftl:fl (ppll) 

.. -·: 
Straight Drilled to 5' - .··. : ::·: 

! ~??: . ,•. 

- ~:-::: 

5-
:::: ~~:::: ·. 

-~~ 1 8 w 13 Light Brown Fine to Medium SAND, : 0.0 - ·. y? 
} 

Trace of Fine Gravel (SP) . ·. 
: 

,... '--
: 

-
1o- /;~:~:: 2 24 19 0.0 ,...__ 

.-·: Light Gray Fine SAND, Trace Coarse 
~ -~· ;: ·:- Sand and Fine Gravel (SM) .·-.::. 

~ .. Fine to Coarse Gravel Layer (2•) at 11.2' :.··:::. 
r-

~:~:~~:~:; 
and 11.8' 

~ 
15-

3 18 36 ~ Gray Silty CLAY Layer ( 1•) at 15.5' 0.0 :-:·>:-~ 
Grades into Gray Fine to Medium . . . ~ % 4 18 35 ~ ~fND, Trace to Some Silt, Trace Clay f ·•· ~ 0.0 r- r; i (SM) .l;.::a 

~ r·; .i .t: 
. ~ .. 5 24 41 r·i ·i Gray Fine to Medium Silty SAND, Some 

~:~ . 0.0 
- 2o-

~ 
l:: 

h Coarse Sand and Fine Gravel (SM) if:'! 
h 1 

.. / - Dense Gray Silty CLAY, Trace Gravel 
- ¥CL-ML) I -
- 25- End of Boring at 21 Feet 

Installed Well to 17.5 Feet -
'--

~ 
~ 
~ 

~30-
~ 
r-
~ 
~ 
~ 
~ 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ 3.0 Upon Completion of Drilling ~ z.~ Start 3./19../.9.0. End 3./19../.9.0. 
Time After Drilling ~lfi£20 Driller ...... ETL ... Chief .... KKT ..... Rig.Q:::S.O ....... 
Depth to Water Logger ..... T.J.M ..... Editor ..................... . ................... 
Depth to Cave in Drill Method .. 4 .•. l..S.~.l.D. .... HSA ................................... 

" 
The stratificatift lines represent the approxiMte bcKnlary between soil 
types~ the trans tion •v bie gradual. ••••••••••••oooooouooooooooo••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 



LOG OF TEST BORING 
. 

Boring No ........... MW.1.2 ......... 
WARZYN Project ...... .A.med.taQ ... C.b.em.i.c:al .. Se.rv.ins. ........................... Surface Elevation ...... 6.3.9. .• .7 ...... 

........................................... lU/F.S .. P..b.u.e .. U .......................................... Job No ................ 6.0.l.S.l .•. U .............. 
Location .................. Gdf.fU.b ..... lRdl.u.a ......................................... Sheet .......... 1. ....... oC ...... l ............... . 

2100 CORPORATE DRIVE • ADDISOtl ILLINOIS 60101 • TEL (708) 691·5000 

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES 
Rec 

I Moist 
II Depth and Remarks 

_qu PID ' llo. in., Value (ft.) Ctsfl (pp!) 

~ 
.·· Straight Drilled to 5' 

f- ! 

~ 
~ 

i 
s-

1 18 w 7 
f-

Light Brown Medium to Coarse SAND, <1.0 
~~' Some Medium to Coarse Gravel (SP) i:.: 

':: I ,..._ 
[.' 

' ,..._ 

·.:·: 
2 24 w 33 

ov ... Light Gray Fine to Coarse SAND, Trace 0.0 ~ ·' - to Some Fine to Coarse Gravel (SM) 
:.' 

- [.' 

-
15- I·' 

3 22 w 24 ~ ~Grades into Medium Coarse Gray SAND, r1
·' 0.0 -

Trace Silt i·'. 
I·' 

- Light Gray Silty SAND, Some Medium [{:! 
4 24 w 97 

:: Sand, Trace Gravel, (SM-SP) [·f:· · 
0.0 _ ,.._ :·> Trace Clay Layers at 16.7' if'~ • ~' _ -~ v:ce of Coarse Sand and Fine Gravel at r :;b s 13 W/M 56 0.0 

.... 

- ~ fH -"-.L 
- \g;:~ Silty CLAY, Trace Fine to Coarse I 
- vel, Moist (CL-ML) 
-25-

End of Boring at 22.5 Feet 
~ 

Installed Well to 17.5 Feet 
f-

f-

-
-30-
,..._ 

,..._ 

I f-

WATER Ll =VEL ORSERVA'fiONS GENERAL NCJ 1 t:~ 
While Drilling ~ 3.0 Upon Completion of Drilling ~ J.! .Start 3130.1.9..0. End 3/30./.9..0. 
Time After Drilling ~lfWlO Driller ...... ET.I...... Chief .... KXT. ..... Rig D:::S.O. 
Depth to Water Logger ..... P.MS ..... Editoff.J.M/.SJC ............. 
Deoth to Cave in Drill Method .. 4 .•. l.S.~ .. l .. D. .... HSA. ............................. 

\... ~~~r;~!'l~~~~~":v·b(:~:r..f~• 8flPI'OXi•te b--'"ld=~ -~--· soil ................................................. 



WARZYN 

~ 

LOG OF TEST BORING. 
Project ...... Ame.r.i.t.u .. C.he.adc:al .. Se.r:d(e.s .......................... . 
........................................... RI/FS .. P.b.ue .. .ll. ......................................... . 
Location .................. Gdffi.t.h,. .. ladlu.-. ........................................ . 

Boring No ........... MW.1.3 .......... . 
Surface Elevation ...... 6.3.1. • .9. ..... . 
Job No ................ 6.0.l.S.l .•. ll ............ . 
Sheet .......... .!........ of. ....... .l. .............. . 

2100 CORPORATE DRIVE • ADDISCII, ILLINOIS 60101 • TEL (708) 691 ·5000 

SAMPLE 

No. Rec M • t N Depth 
(in., 

015 
Jvalue (ft.) 

-

24 w 23_ 

VISUAL CLASSIFICATION 
and Remarks 

Marshy Surface. Black Sandy Loam and 
Peat Topsoil (OL) 

:.= 

SOIL PROPERTIES 
( qu_ PID 

Ct!lfl (ppn) 

1_: 

r----------------------------;'::~,:1-------r---r--r--+--~ 
Gray Fine SAND, Trace Silt (SM). Wet 
with No Odors. Some Organics at 4.5' 
and Some Thin Silty Layering at 6.5' :.= 

2.0 

~~-..__--w_..__-+--+-= 1D- :: 

':..--: 

2 24 W 37 _ tr~~------------~:F 7.0 
m Gray SILT Layer, Trace Fine Sand and i·'. 
~ lor (ML) [:tl+-----+--+--+~~~ 

51_ ..11Gray Fine SAND, Trace Silt (SM) tS 3 18 M 

~--~--r-~~~ 

-
,..___ 
fo
r
fo
r-

~20-
f
r
~ 

r
f
r
t
r-

- 25-

-
-
-
-
-30-

-
r-

f--

iGray SILT Layer. Trace Fine Sand and 
pay, Laminated and Moist (ML) 

pray Fine to Coarse SAND, Trace Fine 
!Gravel, Wet (SP) 

""1P.n!;e Gray Silty CLAY, Trace Fine 
pravel, Moist (CL-ML) 

End of Boring at 15.0 Feet 
Installed Well to 13.3 Feet 

WATER Ll:VEL OBSERVATIONS 

1.5 

GENFRAI NO 1 t:::S 
While Drilling ~ 3.0 Upon Completion of Drilling ~ 1.0 Start .. 41.3/9.0. .. End .. 41.3/9.0. .. 
Time After Drilling 4/6/90 Driller ...... ET.l ...... Chief .... KKT ..... Rig.Q.~so 
Depth to Water Logger ..... T..J.M ..... Editof(J.M/.SJ.C 

~'--=De~IfirpvDeSh;=eth~ st:~~~ii;~c~:! i ~ 1ff' ~t.~e::,.lt~i~m I ,n:, iT1 ~-,r:;nes·-:;-;y,;i);'g=redU.itt.fi~~·app=r::oxrl• i•M't.te:ibol.l.t::':· -= -"•'''Y~~ ......... = ..... ,,:"':s~oiiii l--i.~.~~.~~ .. ~~~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~:.·.·.·.·.·.·.·.·.·.·.·.·.·.· .. ·· .. ·.·.·.·.·.·.·.·.·.·.·.·.·~··/·) 



WARZYN 

SAMPLE 

llo. 

1 18 w 

2 

3 24 w 

LOG OF TEST BORING Boring No . .......... MW.1.4 ........... . 
Project ...... .A.me.r.h:•a ... C.b.e.ml.~•l..Se.r:d~e$ ......................... . Surface Elevation ...... 6.3.6 .•. 0 ...... . 
........................................... IU/FS .. f.b.ate .. .ll. ......................................... . Job No ................ 6.0.lS.l .•. U ............. . 
Location .................. Gdff.i.t.b.~ .. lPdi.aP.a ........................................ . Sheet ........... !........ o£:. ...... .1. ............... ~ 

2100 CORPORATE DRIVE • ADDISON I LLIIIOIS 60101 • TEL 691·5000 

VISUAL CLASSIFICATION 
and Remarks 

Black Sandy Loam Surface 
Brown to Gray Fine SAND, Trace Silt, 
Wet, No Odor 

Grades to Dark Gray Fine SAND 

Trace to Some Silt to 11.1' 

Soft Dark Gray Clayey SILT and Silty 
CLAY, Some Fine Sand Seams, Wet to 
Moist with natural organic odors, Trace 

and Fine to Coarse Gravel 
-ML) 

into Gray Silty Fine SAND at 14' 

End of Boring at 17.0 Feet 
Installed Well to 15.5 Feet 

SOIL PROPERTIES · 
PID 

(ppl) 

0.2 

0.0 

0.1 



. ·i 

.;;.) 

LOG OF TEST BORING. 
WARZYN Project ...... Ame.ri.~aa .. CJJ.eai.cal .. Se.ni~e.s. .......................... . 

Boring No ........... MW.1.5 .......... . 
Surface Elevation ...... 6.3.S .•. l ..... . 

........................................... lU/F.S .. P.b.u.e .. .ll .......................................... . Job No ................ 6.0.l.S.l. •. U ............. . 
Location .................. Gdff.Ub,...ladiaQI ......................................... . Sheet ........... 1........ of... ..... .l. .............. . 

2100 CORPORATE DRIVE • ADDISON. ILLINOIS 60101 • TEL (708) 691·5000 

SAMPLE 

No. Ree !Moist N Depth 
(in.) !Value (ft.) 

-
.. 

VISUAL CLASSIFICATION 
and Remarks 

FILL: Black and Brown Silty Sand and 
Coarse Gravel Surface Fill (near buried 
Pipeline Easement Area) 

SOIL PROPERTIES 
qu 

(qa) 

usn 
PID 

(ppll) 

~,._·A 1 14 W 9 _ ~-:;.:. Brown Fine to Medium SAND, Trace to t·' 
.__. Y~---'-..,..__+----1--+- ~ \Little, Fine to Coarse Gravel (SP) r 0.0 

- p\:;r~o;wn SAND and GRAVEL, Trace ! 
- [·=·. bles (GP) 

t-' 

1--2--w--18--+--W--1-3-+-0_ 
1o-:::: Brown Fine SAND, Trace Silt (SM) 0.0 

[-:_. [:~~~------+---+--+--4-~ 
t·'. - .··: t: -

1----w--+----1--+- ,~~r---------------;-~-~~---r-~--1---+--~ 
3 16 IW/M 29 " ~ Gray Silty CLAY, Trace to Some Fine fj (1.5-2.5) 0.0 

~ ~ Sand (some thin Silty Fine Sand and ·:f! 
t---..,.._-+----ir---+-~ i\Sandy Silt seams present) (CL-ML) 

I-
I-- End of Boring at 17.0 Feet 
::.. 20- Installed Well to 14.S Feet 
I-
I--
r-
1--

-
-
-25-

-
-
...... 
1-

i--30-

1--
1-
1--
1-
1--

WATER LEVEL OR~ERVATIONS GENERAL NOTES 
While Drilling ~ 3.0 Upon Completion of Drilling ~ 1.5 Start ..41.419.0 .. End ..41.419.0 .. 
Time After Drilling 4/6/90 Driller ...... ETI... ... Chief .... KXT ..... Rig_P:::S.O ...... 
Depth to Water Logger .... .T.J.M ..... Editor ..... SJC .... . 

~'-.....!De:=:.:~ID~th~ •,~:t:~01rii;~C~:! i: 1ff' tf.c:.aif.t~f~~ '·":·tTl~. tii';nea•H,Y,; ~ii;;;;r8dU.it:.t1 f ~~~ea:ppr:=c:ox~t i•iii't.te;"i ...... ;.;: -ld=:;::::•i"1':;-be7._ ••• :._.::-;s:IToii l--1~~~-~~ .. ~~~~~~::~:~:~:~:~::~:~~::::::::::: ............................ ~) 



LOG OF TEST BORING 
W A R Z Y N Project ...... .A.med.~.ao ... C.b.e.ml.~al .. Se.rdte.s .......................... . 

Boring No ........... MW.1.6 ........... ·. 
Surface Elevation ...... 6.3.6 .•. 6 ...... , 

........................................... RI/FS .. P.b.ue .. .ll. ......................................... . Job No ................ 6.0.l.S.l. •. U ............. . 
Location .................. Gdf.fU.b. .... lodi.ua ........................................ . Sheet ......... ..1........ of... ..... .l. ............... : 

·5000 

SOIL PROPERTIES · 

No. 

VISUAL CLASSIFICATION 
and Remarks PJD 

(ppll) 

, .. .•. 

1 

2 20 w 

3 18 w 

Possible FILL: Black Sandy Loam and 
Brown Fine Sand 

Gray-Dark to Gray Silty Fine SAND, 
Trace Sandy Silt Layers (1/4") and 
organics, (roots at 5.8') (SM). Water 
perched at 6' above silty layers with 
leachate-like odors 

Becomes Gray Fine SAND, Trace to 
Some Silt and Medium to Coarse Sand 
(SM-SP), Little Fine Gravel at 10.5', 
Some Silt Layers at 10.7', Coarse Sand 
Seams at 11.6', Some Odors, Wet 

Some Gray Fine to Coarse SAND to 15.3' 
then Gray and Dark Gray Sandy Silt 
layers interbedded with Fine Sand 

Fine SAND, Trace Fine Gravel 

Gravelly SILT, Trace to Some, Fine 
Medium Sand (GM) 

Silty CLAY, Trace Fine Sand 
-ML) 

End of Boring at 17.0 Feet 
Installed Well to 16 Feet 

0.2 

2.0 

2.0 

While Drilling ~ 6.0 Upon Completion of Drilling ~ 4.3 Start .. ~1.519.0 .. End .. M.S/9.0 .. 
Time After Drilling ___ 4/6/90 Driller ...... ETI ...... Chief .... KKT. ..... Rig_D.:::SO 
Depth to Water Logger ..... TJ.M ..... Editor ..... SJC .... . 

~~fii~fifi;ffi;nl'ii':S~m~'iiie';roXiiiit:ti:::di;r'yj;;t:;:n';orrlDrill Method .. 4 •. l.S.~ ... HSA ........................................ . 



• .. ........ 

:-. .. : ... 
·/ ~ 
··.~~ 

No. 

COG OF TEST BORING .. Boring No ........... MW.1.7 .......... . 
Surface Elevation ...... 6.48 •. J ..... . WARZYN Project ....... A. ... e.d.(.U ... Cb.t.all.cal .. Ser:d(e.s. .......................... . 

........................................... RJ/FS .. P.b.a.s.e .. .ll. ......................................... : Job No ................ 6.0.l.S.l .• .ll ............ . 
Location .................. GriffU.b. ... bdiua. ........................................ . Sheet .......... .!........ oC ..... .l. .............. . 

2100 CORPORATE DRIVE • ADOISCIII~ ILLINOIS 60101 • TEL (708) 691·5000 

SAMPLE 
Rec Moist N Depth 

~in.' Value (ft.) 

VISUAL CLASSIFICATION 
and Remarks 

.. 
· · · Residential Yard: Black Sand Loam to 
·: ::: Loose Brown and Rust Color Brown Fine 
:.:·:::.: SAND, No Odors, Trace to Little Silt, 
::-::-:.- Dry (OL-SM) 
:.:·::: .. 

" ........ .. 

SOIL PROPERTIES 

~-~ 1 24 D 13r- :_::;_:- Brown Fine SAND, Trace to Little Silt 
·.' '-.~-· ::-::-.·.- (SM) 

0.0 

•..-4 t----f"'t--t---1--+-
r- :-:·::-:.: 
f- :-;-;:·:·: 
r-- .. ·. 
r- 1 :_:_::_::: 

t--2--w-2-2-t-M-t--1-li-f- lo-: ::". . 

~ ~~Brown and Gray Mottled Clayey SILT, r-::· 
t----f"'t--t---lf---+-r- ::_:::· Trace to Little Fine Sand, Trace Organics ·; 

~ s~L) .. 
3 12 w 

r--
-

Dark Brown Fine to Coarse SAND, Trace 
Fine to Coarse Gravel, Trace Silt, 
increased Gravel and Pebbles with depth 
(SP) 

0.0 

0.0 

~~l~:~:r 
~ 

4 12 w 

f-
r-
f-

43 f-r-
25 

r-
r--
r-
f-
r-
f-

-
- 3o-

-
-
-

........ 

1-i::::;-...;..;;:::·+: -----------------~.-£·.::1------f---ff---+--+---1 
~ Brown SAND and GRAVEL, Trace Silt }·:! O.O 

(GM-GP) 

Gray Fine to Coarse SAND, Trace Silt 
~SP) 

Gray Fine SAND, interbeds of Silt (1/4"), 
trrace Clay (SM-SP) 

End of Boring at 25.0 Feet 
Installed Well to 23.0 Feet 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ¥ 13.5 Upon Completion of Drilling X 13.3 Start .. 4J.SL9JJ. .. End ..41.519.0. .. 
Time After Drilling 416190 Driller ...... Ell ...... Chief .... KKT ..... Rig.D..-::.50. ...... . 
Depth to Water Logger ..... TJ.M ..... Editor ..... SJC...... . .................. . 

\--!De~~D~Ith~to~C71avr7e:-:i:rn:-:--, ........ ,_......,--~~-"'""";-~~.....,--~ ...... -=-.--l Drill Method .. ~ •. l.S.~ ... H.SA .............................................. . 
\ The stratificati«?n lines r!!Pf"esent the approxiMte bcu-dary between soil 
'-. twes: the transttion IIBY be gradual. 



1 

2 

3 

WARZYN 

M 

w 

M 

LOG OF TEST BORING Boring No ........... MW.1.8 ......... . 
Project ....... Ame.d4:an .. C.b.e.ml.4:al .. Se.r:dce$ .......................... . Surface Elevation ...... 6.4.5 .•. 4 .... . 
........................................... lU/FS .. P.b.ue .. .ll. ......................................... . Job No ................ 6.0.l.S.l. •. ll ............ . 
Location .................. GdffU.b. ... .IQdlu.a ........................................ . Sheet ........... 1........ of. ........ l .............. . 

2100 CORPORATE DRIVE • ADDISON ILLINOIS 60101 - TEL (708) 691-5000 

VISUAL CLASSIFICATION 
and Remarks 

Straight Drilled to Install Well 
Brown Fine SAND, Trace Silt (SM) Dry, 
No Odor 

Dark Brownish Gray Fine SAND (SM) 
Wet, No Odor 

Gray Silty CLAY, Trace Gravel 
(CL-ML) 

End Boring at eet 
Installed Well at 22.0 Feet 

SOIL PROPERTIES 
PID 

(ppn) 

0.0 

0.0 

0.0 

~--..___ Upon Completion of Drillina ~ 10.3 Start '1'1.9..!9..0. End 61'1.9..1.9..0. 
Driller ...... ETl ...... Chief ..... TJ.C ...... Rig.:P:::S.( 
Logger ..... TJ.M ..... Editor..................... . .......... . 

~~~~Fmim~r::;~;;;~p;-:;;p~-.t;~;:;:;:~~=;rlDrill Method .. 4 .• .l.5~ ... HSA ....................................... . 



·•; 
, .. ·::! 
.:J 

I 
~· 

WARZYN 
LOG OF TEST BORING 

ProJect ................. Amtr.fc.o .. Ch.emJ~I .. Ser.vle.u ................. . 
Boring No. . ......... MWl9 .......... . 
Surface Bevatlon ...... e.34.Q .... . 

.................. .... ······ ····························· f.U .. P. ha '' .I.U. ....................................... . Job No. _ ............. 60.2.5J,22 ....... _ .. . 
location ............................ Gdtm..b,Jndlaoa .................................... . Sheet ... _ ... J .. of.. 1 ........................ . 

2100 CORPORATE D~JVE • ADDISON, ILLINOIS 60101 • TEL. (703) 691·5000 

SAMPLE i VISUAL CLASSIFICATION ~ SOIL PROPERTIES 
u.-lo.... ll Rec:. Mois- N Oepth I and Remarks c!) PID 
,.,_.,.,.I~ ln., ture ~alue (ft.) k ct-;f) (ppa) 

~ :. -::- Straight Drilfed with Holtow Stem Augers 
1- ::·::: for Shallow Wei Placement 
g ::-::-:. See MW22 log for Stratigraphic DetaDs 
~ ::-::-:. Between 0-14' 
1- 5_ :.:-::-:- log Based on Cuttings: Brown to Gray 

::--

-
:_ 3o-
-
,__ 

r-
r-
r- 35-
1-
fo-
r-
r-
1-

~ 41r 

::-::-:. Fine SAND, Increased Sand and Gravel 
::-::-:. With Depth. (SW) .. 
... ·.:·:. 

End of Boring at 15.0' 
Installed Well to 14.5' 

WATER LEVEL OBSERVATIONS GENERAL NOTES 

While OrDIIng ~ 3.0 Upon Completion of Drilling --~-- Begin 1.2/.1S/H End 1.a/.1S/9!J Drill 
Time After Drilling 12/28}90 Driller .. Mat.bet .. Ctilf __ C$.tL .. Rig C..M~.--
Depth to Water o,e• logger ..... TJM ...... Edlor ___ o.s.e__ sso .... _ 

wD~e~!D~Ith!.!t~o~Ca~v~e~ln~~-----~~~~~~~""":-:::~~~~Oril Method .. ~.J/CHSA ______ ............................ . 
'=. I~:~r;~!t~;Urt~!:Tt~~::'~ t~~.3r~·••t• bcxnllry bet""" soil ·································----·----·-------··-··········-·················-:;; 



LOG OF TEST BORING 
WARZYN ProJect ................. Amerfcan.Ch.emicai.Servtces .................. . 

Boring No. .. ....... MW20 ....... 
Surface Elevation ...... 64.t.o:, 

......................................................... Al.P.Ilase .111 ........................................ . Job No. .. ............. 6025 1.22 ......... : 

Location ............................ Gntfrth •. .lndlan~ .................................. .. Sheet ......... J .. of.. L ................ . 
"-:' 

2100 CORPORATE OltlVE • ADOI$011 ILLINOIS 60101 • TEL. (708) 691·5000 ··" 
;o. 

NU!iler 

SAMPLE i VISUAL CLASSIFICATION ~ SOIL PROPERTIES 
aec. Mois· 11 oepth • and Remarks <:> Plo 
~ln.) ture Value (ft.) • etsn (ppn) 

-
f--20-
t.. 

f- 2S-

-
..._ . 
~ 
r 35-
1-

=-1-
~ -
1-40-

Straight DrDied with Hollow Stem Augers 
for Shallow Well Placement 
Log Based on Cuttings: Brown Flne 
SAND, Trace Gravel with Depth. (SW) 

End of Boring at 19.0' 
Installed Well to 18.8' 

'"'I 
r 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
~----------~~~~~~~~~~~~~~-----+----~==~~~~~~~--~ 

WhDe Drilling lZ 1.0 Upon Completlon rA OriiJng% ..... __ Begin 1."1./.16/90 End 1.2/.16/9.0 DriU -
Time After Drlflng 12/20/90 Drller . .M••tt.e.s_ Chief ____ C$_f:L_ Rig .C.MI 
Depth to Water z.~ Logger ..... TJM .. __ Editor ____ o.s_p__ 55< 

weeDth~~~o~Cav~e~ln~~~~~::-"':~~~~~~~~~r:--iortr Method -~ .. t/4~J:f.SA ... - .. ·---·····················., 
\- The stnttffcatlon lt"" f.epresent the ~oxi•te bcudery between soH 
'- !vPes: the actual tr.,.ftfon ..v be ariiCUil. ···-····-·-····-·········--·-·····-·············-········-.. ······························ 



... 
ZJ 

I 
-~ 
lJ 

._;..,· 

~ 

"--./ 

·. 

LOG OF TEST BORING Boring No. ......... MW21 .. ---··--· 
WARZYN Project ................. A.med~n .. Cheml~l. Serv.feet .................. Surface Elevation ...... e31.3 ..... 

......................................................... RI .. Phase.lll ......................................... Job No ................ 6025.1. •. 22 ... _ ......... 
Location ............................ Griffrth,.lndlana .................................... Sheet .......... J.of .. 1 

············~·-········· 

2100 CORPORATE DRIVE . ADDISON, ILLINOIS 60101 . TJ_l. (70S) 691-5000 

SAMPLE 
~ 

SOIL PROPERTIES VISUAL CLASSIFICATION 
NU!Cer IRee. Hois· II Depth and Remarks 

_qu_ PID 
~in. ture Value ~ft.) ctln (ppll) 

~ Southeast Edge of Marsh Area 1-
~ Black Organic Sand on Surface. 1-
~ Straight Drilled to 4.5' 1-
~ 
1-

1 14 w e r- s- ::/: 1- Black to Gray Fine SAND, Trace SOt r-
·:·~-:.· r- (SW) 

~ Wet and Runny. 
~ No Odor r-

2 14 w 12 ~ to-·:·: 
Increased Silt, Trace Cay. F 

1-

3 14 IW/M 20 ~ :·.:-: 

r- r Dense Gray Sfty ClAY, Trace Fine 
~ .,._ Gravet (CL-ML) 

4 18 M 30 ~ t# ~ Set 6" Permanant Casing to 14.5' 
Trace Fine to Coarse Gravel at 15-17' 

~-~ 5 4 M 35 Trace Fine Sandy SDt at 18·19' 

6 22 M 41 1- ... .,. ~ 
1-

7 24 M 1S ~ -- ~ Very Dense and Sllghdy Darker Gray at 

16 '- 2S- ~.-23' 
f: .. ~: 8 24 MfW -

Gray Fine to Medium SAND, Trace Fine I , ~, 

9 18 w 15 - :<:·:· Gravel (SW) !.= f: -
~ Trace Sit at 27-2!1 I·' 

10 15 w 15 '-30- 1-' 

r-
r- [·:·::·:· 

I·' 

f:-
r- End of Boring at 33.1' 

f:- 35- Installed wen to 33.1' 
1-r-
~ 

~ r-
~ 

~ r-4o-

WATER LEVEL OBSEBVAIIONS GEN_EBA_L NvJt:~ 
WhDe Drilling ~ 0.0 Upon CompletJon of Drilling % Begin 1.'1./.13/to End 1.'1./18/9.0 Drill 
Time Mer Drilling J2L21l90 Driller .. MaUJ.4tl_ Chief _.CS.t:f ...... Rig .CME ..... 
Depth to Water •. ~ Logger .. _.TJM._ Editor _J).S.P.. __ 5SO ...... _ 
Depm_ to Cave In Drill Method .. 3..1/I.~ .. RW.S ... --·······················--········· 

"- I~~r;~!*:;~rt~!:Ttionuy .. bet~~.:r~•-t• boudlry ..... _......sou !···································--··········-········-·-················· """ 



).•-

WARZYN 
LOG OF TEST BORING 

Project ................. Amerlcan .. C.h.emJcai .. Seoo~es ................. . 
Boring No. . ........ MW22 .: 
Surface 8evatlon ...... 634 •. · 

......................................................... RI .. Phase .111 ....................................... .. Job No. . .............. 6025J,Z2 ...... . 
location ............................ Grifflth •. lndtana ................................... . Sheet ........... 1..of.. 2 ................ . 

2100 CQaPORATE DRIVE • ADDISON ILLINOIS 60101 • TEL. (708) 691·5000 

SAMPLE 
~--~--~--r--r--~ ~ 

lee. [Mois· II Depth 
VISUAL CLASSIFICATION 

and Remarks wurc. .. 
~ fn.) ture Value Cft.) ! 

=---
¥ 
:- 5-

:----
-

.··. Grassy Surface Underlain by Brown Fine 
:·::.:. SAND. (SW) 
::·:. Straight Dn11ed to 12.0' 

Becomes Gray Fine SAND at 4' 

_ to- At 9-10' Grades back to Brown Fine 

SOJL PROPERTIE 
_CJol_ 

Ctsfl 

PIO 
(JIPII) 

., SAND, Trace Fine to Coarse Gravel (SW) 

~--~--+----r--F~ ~/~--------------------------------~~~-----r--+--4~~~ 
19 _ : <·:· At 12' Brown and Gray Fine SAND, 1 16 

.,__ ___ .._ ___ +----!---+- Trace to Some Sat and Slty Oay 
1 a r-- 1 s- · ~-::.:~ layering. (SM) 

J--------+----1---+-t- ~-. Increasingly SUtler with Depth. 
2 18 

3 20 

4 20 

~ All Gray at 16' with Increased Sit and 
Clavl- "'·-

- [:·:·:: Gray Silty Fine SAND, Trace to Some 
:- ,n. · ,. Medfum Dense Gray SDt, Trace to UttJe 

~s~~1-ar-~~19_ I ~a-~_·~_M) _______________________ ~[ 
6 20 20 _ ~ Gray SUty C~Y layered with Gray 

.._.--~--+---1---+-- ~ 1\ !~~rane Sand at 20-24' (0.2 to 0.8' 
- Z5- :·.:·:.1 \" .... ,_.., (Ct.-ML) I 

1----~--~~--+20__ ;-
7 24 _ . Set 6" Permanant Casing f('\ ?.:; 0' 

.._.
8
_...__

21
-+---+--+ .,.:- zm "· !'f Fine to Medium SAND, Trace SDt 

'~ _ . .. . F'' ~ Fine Gravel. (SM) 

f:==tJt=:t==+=.,=+--J: 30- . Cl s 
9 24 ,.,._ ,_._~ ~ray ayey ILT, Trace to Some Fine 

,. Ito-. IIU. (ML) 

35 ~ ~ray Fine to Medium SAND, Trace Silt 
t==::C::::::t:::::=t==::t:- •• ~ (~U\ .. \ ....... , 

10 20 

11 24 ~ ~-------------------------~ 
I===O=:::f===t===1~~ Gray SUty Fine SAND, Trace Clay. (SM) 

i-
r- ~~)'Clayey SILT, Trace Fane Sam. 

l=:=Q:==t:==t==t:- w- (ML) 

12 22 

WATER_ LEVEL OBSERVATIONS GFW:~;._ Nu 1 t:~ 

Whle DriiUng SZ 4.0 Upon Completion of Drilling ...._X__ Begin 1.2/.1~/9.0 End t~.'lo./9.0 Dril 
rune Alter Drillng 12/28/90 Driller .. Ma\het .. Chief . ....C.S.t:t..._ Rig .C 
Depth to Water 1.5" Logger __ JJM ... _. Editor ._.DS.P.._ S! 

~De~Dth~r t~o--~~~~lnTtift~;""';;:=;;rtj;:-:;;:;:=:;T.i;t:t:;:;:;;;:~;::;;-:iliDrtl Method .. 3.1/r...BW.JL ......... --.. - ...... .. 
\... ~rt~!'~~~t"t~!.':lttehMY"'b.~~-te b---· I between soH 



.. ·, 
.-> 

-~·' 

~~~ 
... : ,J.:, 

·.;:~j 

--,. 
' 

'c-.1 

~ 

LOG OF TEST BORING 
ProJect "· ................. Amtr.Jc..all.Chemrcal .. s~..vlc;. ................ .. Boring No. .. ........ MW22 .......... . 

Surface Elevation ...... 63.<1.3 ..... . WARZYN 
........................................................ JJ.I .. P.I:ulse .. l.ll ....................................... .. Job No ................ 6025',~--- .......... .. 
Location ............................ Griff.'ltt1 •. 1ndlaoa ................................... . Sheet ........... 2oL 2 ...................... .. 

2100 CORPORATE DIIJVf • ADOJSON, ILliNOIS 60101 • • TEL. (708) 691·5000 

SAMPLE : 
~--~--~~--~--~ ~ 

Rec:. :Mofs· II Depth j 
VISUAL CLASSIFICATION 

and Remarks JIU!i)er 

13 

14 

15 

~in.) ture !value Cft l>t 
20 40_ 

22 

~ray SDty CLAY, Trace Fine SAND . 
~('J .UI \ 1'- .., 

~ray Fine SAND, layered. (SW-SM) 
~------------------------~ i: 

..... ,..-...,.,..,"""G,... SDty CLAY, Trace to Some Fine 

SOIL PROPERTIES 

ctsn 
PID 

(Pflll) 

,_ :·.:·: !Sand (Cl-Ml) 

~ >: ·~------------------------~ [' 
l---..,.._---1r----+--+ 11:"- · :: ~""'" Fine SAND, Trace Medium Sand. 1: 

~ 

~l 16 
~ 

18 

I '--' 

,_ 
;\~:1 

~ G 

··'11 
">~ 

-"' 

--~;;: 
_;;. ::~ .. ..... 

$, ~ 
~ 

"---
~.~ 

·~· 

<~ 

~: 
~· 

.·:,.. 

I t J•r ~;; !·' 

~ r! ~~------------------------~ 
....._-.u-----1---4--1-r-

1
.-:/: ~ray Fme SAND and SILT, Interbedded t~-
~·;::) (1• to 61 (SM-Ml) ;~ 17 16 1-

1-
1- •• 
1- , 
1-

~ 
1-
1-

~ 
~60-
1-

~ 
1-
1-
1-
1-
f-

f- 65-

f-
1-
f-
~ 

~ 
f-

=-ro-
-
-
-:.. 
-75---
-
f-
:,_ 

-ao-
-
;:-
'--

-
- 15-

Gray Fine to Coarse SAND and 
PRAVEL(SP) 

!Dense Gray Silty a.AY, Trace Fine to 
~rse Grava (CL-Ml) 
~race Pebbles at 42' 

IG~y Fine to Medium SAND, Trace Fine 
~o Medium Gravel and Pebbles. (SM) 
'"'"~~ Medium to Coarse Sand at 
~-55' 

End of Boring at 55' 
Installed Well to 54.5' 



, . .. 
~ 

WARZYN 
LOG OF TEST BORING Boring No. . ......... MW23 _ ----· 

Project ................. A.rner.f~n .. Ch.emi~I .. S~C.es ................. . Surface 8evatlon ...... 6.3~.1.: 
......................................................... RI..Pilase.JIJ.. ...................................... . Job No ................ 6025.1. •. ~ _______ } 
Location ............................ GritffthJ_,odlaoa .................................... . Sheet ........... 1..of.. L ........... --···· 

2100 CORPORATE DRIVE • _ADDISON, ILLINOIS 60101 • TEL. (708) 691-5000 
!': ,.: 

,____,.,....S_A-rM_P_L..--E---.-----t " VISUAL CLASSIFICATION ~ SOIL PROPERTIES 
Nliar :l lee. Mois· II Depth and Remarks ( "'· PID 

~~ dn.) ture Value Cft.) Ctsfl Cpp~) 

· .. Dark Gray SBty Fine SAND, Trace 
Coarse Sand. (SM) 

_-.:-. (Based on Cuttings) 

. ~-. 
:·::-:. i 1o- ··. 

t----w--t---+--r 

Medium Dense Gray Fine to Coarse 
SAND, Trace Sill (SP) 

1 18 M 13~ 

2 11 M 

65f:- 15-
J-.---..,.._-1---+--+ 

3 15 M 

4 14 w 

Dense Gray Silty ClAY, Trace Fine to 
Coarse Sand. (Cl-ML) 

Seat a· Permenant Casing to 15' 

Trace Fine Sand and .... L. •.. at 16-18' 
Gray Fine to Medium SAND layer, Trace 

1---w---t--+---lt-~ ~ ,silt and Fine Gravel. (SM) 14 M/W n~ ~- \....__ ___________ ......~! 
5 

r- Very Dense Gray Saty ClAY, Trace 
t---6 ---~o.r--18-+--M-+-1-+08~ ~:-. ,IFme Sand. (Cl-ML) r,_, 

:! '-----------------'1 f: 
~ :zs- "' ~- to Dense Gray SILT, Trace to 1-= 

7 
t---w---t--+---lt-~ [Some Oay, Trace Fine Sand. 

18 W 95f:.- ::: I·' 
1:~~~~---~-r--r--~ 

f
~ 
f-

Gray and Dark Gray F111e to Medium 
SAND. (SM) 

8 13 w ear- 30- .; . 
.__-~---1:---+-t-~ ~:\;Layer (1.51 of Fine to Coarse SAND and 

~ GRAVEL at 29.8' 
--
_ End of Boring at 31' 
- 35- Install Well to 30.3' --
::---
-40-

:.= 

WAJER LEVEL OBSERVATIONS GENERAL NOTES 

( 

t 
i 

While Drilling SZ 1.5 Upon Completion of Drillng ..;;;;;;;;.%__ Begin __ 1J.t./t..L End .U-1.5/.9..1. Drill • 
Ttme After Drlting 1/15/11 Drller _ .. m ....... Chief ..... MES .... _ Rig .0 .. 50 ... 
Depth to Water 12.3' Logger J)P./.IM .. Edler _J)S.e..... ·····-··-

\-"-...!O~el~Pth~~-~~~~~:rrr;Cav;i~:Ti!'l1·trf-·~ac:c=i';~~,~c~·r-~1t·r~lrw~~~;;'i,r,tir:;l:~;,;;ye;;;;·i"b._'ii~ ... i;;-;!r.cat· ...... ; .. ;:ci ... ::'l"~'·i,~--•'teti~bQ:,uve.:;.,_;;.:;,, ... .,~-;;-;:;so;ntl~DriiiMethod .. ~_7Jr. .. RWB .................................... ~=:~ 



. .~ 

LOG OF TEST BORING Boring No. ·-···-··MW24 .......... 
WARZYN Project ................. Amedca.n .. ChemlcaJ .. S:"'fcet .................. Surface 8evatlon ...... $33.1.. ... 

··························-···········-·················.RJ .. P.ha ,_. J.ll. ........................................ Job No ................ 60251.22 ............. 
Location ······-····--····-·-·Gr.itmh •. .lndla "'····································· Sheet ......... J .. of .. 1 ........................ 

2100 CORPORATE DRIVE • ADDISON, IlLINOIS 60101 . TEL. (108) 691·5000 

SAMPLE ~ SOIL PROPERTIES VISUAL CLASSIFICATION !r 

Nurber Rec. IMoi • Depth and Remarks 
qu PID 

fn.) ture ,Value Cft.) nsf) (ppl) 

1- II.J.I 
1- r f. .I 1-
1- [f. .1 1- Dark Gray Fine Sandy SILT, Trace f- [ r. _I 
1- Coarse Sand. (SM-ML) 
~ 5-

r r. .I 

r f. . 1 (Based on Cuttings) 
1- I r . .1 ~ 
f- I r. .I 
1- If. _I ~ 
1- If. I 

~ 1o- r r.· _I 
1- .·· 

1 14 w 23 ~ Medium Dense Gray Ane SAND, Trace 
1=- p 1\ Silt and Coalse Sand. (SM-SP) r 

2 18 MfW 28 1- t:-:-~ 
1- ... r. Gray SILT and Ana to Medium SAND. 

3 18 M 3S ~ Onterbedded layer) (ML-SM) 
1-

Medium Dense Gray SILT. UtUe to Some 
4 14 M 38 1-

1- pay, Trace Fine Sand. (ML) 

5 16 M 39 
_zo-

Dense Gray Slty Q.AY, Trace Fine to -
- Coarse Sand. (Q..-ML) 

{1: t: 6 16 w - ~s;;·ff Permenant Casing to 16' 
1": t: 

f- 25- :·::-:. Gray Ane SAND, Trace Medium Sand r.= t: 
7 4 w f-- t:·;:::·: 

and Silt (SM) t: 
1- Gray SDty a.AY layer (2.51 at 23.3' f.' 

8 10 w 1- f::: 
r.= 

1- 1.: 
Trace to Ut1le Sit at 27.5' r.= 

1=-30- f.' 
1- ·::: 
f-
1- End of Boring at 31' 1-

1=- . Install WeJito 31' 
1-
1-

1=- 35-
1-
t-
1-

~ 
t-
1-

~ 
t- 4G-

WATER LEVEL nA~~RVATIONS GENERA[ Nu fES 
Whle Driling i 4.5 Upon Completion d Drlllng ~ Begin .J/.8/IL End .1/l1/t.t Drill 
T1me Mer Drillng tllSLil Driller _._.en __ Chief ___ MES. ... - Rig .0 .. 50. 
Depth to Wat• l2.Z: Logger __ P.SP.._ Eollor _Th'fP.S_ ••n•-•••oo•• 

Deeth to Cave In Drill Method .. ~.7/I.~Jj~----·-····--············-··-
' ~~r;~!'~f~f"t~!::ftS=-::"~ t~~Zt?1•1:• bcuGry between sorr 



WARZYN 

SAMPLE 

No. 

1 

2 24 w 

3 24 w 

4 4 w 

5 8 w 
6 12 w 

LOG OF TEST BORING Boring No ........... 5.8:::-.Pl ........ -
Project ...... .A..JQUi.~a• ... C.be.mi.(aL~r.:d.(~S. .......................... . Surface Elevation ...... 6.41...5. ... . 
........................................... KUFS .. P..b.M.e .. .U ......................................... . Job No ................ 6.0l5l • .ll ............. . 
Location .................. GdUU.b.~ .. lP.dl.a-..a ........................................ . Sheet ........... 1........ of.. ..... l ............ f 

2100 CORPORATE DRIVE • ADDI ILLINOIS 60101 • TEL 691·5000 
.... 

VISUAL CLASSIFICATION 
and Remarks 

Vegetated Sandy Surface about 30' south 
of Piezometer P-7 
Straight Drill to 5', Begin Sampling with 
2" spoon at 5' 

Brown to Gray Fine SAND, Trace Fine 
Gravel and Shells, Rust Colored at 7', No 
Odor (SM) 

Becomes Gray Fine to Medium to Coarse 
SAND, Little to Some Fine to Medium 
Gravel (SM-SP) 

Black Fine to Coarse SAND Layer ( 1.5") 
and possibly stained (SP) 

Gray Fine SAND, Trace Silt (SP-SM) 
Silt Layer (1/4") at 16.45' 
Slight Odors 
Increased Amount of Silt at 2 I' 
Silty Layers (1/2") at 21.5' 
Decreased Silt at 22' 

Clay Layer (1 ") at 23' 

End of Boring at 23.5 Feet 
Abandoned Location for Deep 

Monitoring Well MW07 
Tremmie Grout Borehole 

SOIL PROPERTIES-
PID ~ 

(ppll) 

~ y, 
~i. 

~ 
~.~ 

~ 

0.0 

0.0 

" ,. 

7.0 

15.0 

l.S 

1.0 

.. 
l 
~ 

flo ... 
.. 

.. 31.719.0.. End .. 31.119.0 .. 
Driller ...... ET.I... ... Chief .... KKT. ..... RigD:::S. 
Logger ..... TJ.M ..... Editor..................... .. ........ "' 

~~~~1fii~~;r;;:;rrt1he"i;;::"::r.it:"'t:::;;;:n;-t;;it::~;n--1Drill Method .. 4 •. 2.5.~ .. BSA ...................................... .. 



LOG OF TEST BORING,· , Boring No ... ATMW.:::.40 .. 
WARZYN Project ....... Amed.t.u ... C.b.eQJJc•l .. Ser.:d(.e_s._ .......................... Surface Elevation ...... 6.35 .•. 2 ...... 

.................................. Re.me.dJal.J.on.s.ti.&a.t_iQg_ ................................. Job No ................ 6.0.2..5l.ll. .............. 
Location .................. Gdf.f.i.t.b.,. .. IRdl.3.P.a. ......................................... Sheet .......... .1 ........ of .. ...... 1 ............... 

2100 CORPORATE DRIVE . ADDISON, ILLINOIS 60101 . TEL (708) 691·5000 

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES 
Rec: Moist and Remarks -''\ ~.": 

Jeld Monl· 
No. 

fn. ~ 
N Depth HNu tox 

Cft ) Ctsfl Uatl!!r 

..•. :. 
~ I\ Pavement and Gravel 1.0' 

I 1 18 7 ~ 
f- Loose Brown SAND 

14 f-2 18 1-
5-

· . . :_ 

1- Medium-Dense Gray Medium SAND, 

3 18 5 1- Trace Silt. 
r- 2" Seam of Fine Gravel at 9.0' 

~:r-~4 18 14 f-1-

r ~1D-
1-

r-"5 18 20 ...._ 

- Also Trace Fine Gravel from 12.5' 
6 18 31 -

15-
- :__.;_ 

~ - Hard Gray Silty CLAY -- ~ 7 18 57 -2D- 4.5 

~ 

1-
f-

8 12 25 f:"" 
1-25-

I ~~ f:"" r- .·· t_ 
Dense Gray Medium SAND t-' 

...-9 8 46 -
30- :_; 

- :_: 

-
- :_: 

10 8 35 - ·-.:-: :.=_ .,., 
J~ 

:.= - Very Dense Gray Fine to Coarse SAND, '·' -
~ ..... Trace Shale and Fine Gravel -

ll 8 58 - :·.:-: i·l '" 
r- End of Boring at 40.0' 
...._ 

--
WATER LEVEL OR~~RVATIONS GENERAl ... NOTES 

While Drilling ~ 1.0' Upon Completion of Drilling % Start 9./lS./.8.5. End 9.Jl11.8.S. 
Time After Drilling 10/21/85 Driller .. .ATE. C ... Chief ....... P.S ....... Rig CME ....... 
Depth to Water 11.88' Logger ....... BS ....... Editor ..................... S.S ............. 
Deoth to Cave in Drill Method .. 3 ... 1./.4.~ .. 1:D..J:IS.A. .................................. 

" ~~r;~!f:~::,!~i~":/~r=~=-f~e approxiMte =--==~ .............. soil .............................................................................. / 
/ 



WARZYN 

1 18 M 

2 20 M 

3 20 M 

LOG OF TEST BORING 
Project ....... Ame.d~•Q ... Cb.~.m.h:•l ... S~r.:v.l~e$ .......................... . 
........ ... ..... .. . .......... ... ... ... . ..... . P.bu.e. .. l. .. RIJ.F.S .............................. . 
Location .................. Gdf.fi.t.b.,.Jqdl.a...,a. ........................................ . 

ORATE DRIVE ADDISON IL 60101 TE 

VISUAL CLASSIFICATION 
and Remarks 

FILL: Coarse Gravel 

FILL: Black cinder-like Fine to Medium 
Sand, Trace Gravel 

Dark Gray Fine to Medium SAND 

Some Black Staining from 4 to 5' 

Becomes Brown Fine to Medium SAND 
at 7' 

End Boring at 9' 

Boring No . ............ SB.::-:.1 .......... ' 
Surface Elevation ........................ •. 
Job No ................ 6.0.l.5.l..Q3 ........ . 
Sheet ........... ! ........ of ........ .!. ............. : 

SOIL PROPERTIES 

" 



J 
::..; 

I 
i .. ~ 

~ 
•. ---

:~ 

~ 

fJ ...., 

<i 

-~-~ 
.:._,;,; 

(_, 

---

WARZYN 

6 D 

2 20 D/W 

f.OG Of TEST BORING 
Project ....... Ame.rh:ao ... C.b.e.mJt~d .. ~r.:ri~e..s. ......... :················· 
............................................ P.basl .. LRllF.S ........................................... . 
Location .................. GriffUb.,..Jodi.a.P.a ......................................... . 

DRIVE TEL(312) 691·5000 • 

VISUAL CLASSIFICATION 
and Remarks 

FILL: Dark Gray (Some Gray and Purple 
Stained) Fine to Medium Sand, Trace of 
Drum Lids and Solid Paint Fragments, 
Trace of Silt. 

End Boring at 8.5' 

Boring No . ............ .5.8.~.2 ........... . 
Surface Elevation ........................ . 
Job No ................ 6.0.l..5.l •. 03. ............. . 
Sheet ........... L ..... of ......... L ............ .. 

GENERAL N 
.. 8./.l/8.9. .. End .. 8./.l/8.9. .. 

Driller ...... ETL ... Chief .... KKT. .... Rig D. ... S..O ...... . 
___ ! Logger ..... TJ.M ..... Editor ..... TWP..... . ................. . 

t-==-=r.;~~fu~~rr:,:~~~:t'h':;=:;;;riii;it:ii:;::;::::;---b:;t::~~---i Drill Method .. 3 ... ll4.~.l.P. •.. .J:lSA ............ -................. . 



WARZVN 
LOG OF TEST BORING 

Project ....... A.me.d.c.a.u ... C.b.~.mJc~d .. ~r.:v.l~~-s. .......................... . 
Boring No .......... .S.B.::-:.2A ......... . 
Surface Elevation ........................ : · 

. . . . . . ... . .. . . . . .... .. . ...... . .. . ... ....... f.b.A~e. .. l.. .lUJ.F.S ........................................... . Job No ................ 6.0.~.51 .•. 0.3. ............ .. 
Location ................ Gdf.f.i.t.b~J.ud.hma. ............................... . Sheet ......... .l ...... of ........ 1 ............. :· 

!I 
RORATE DRIVE ADDISON IL 60101 TE 691·5000 • 

SAMPLE 

No. ist N Depth 

0 

2 0 

VISUAL CLASSIFICATION 
and Remarks 

Sandy Surface 
FILL: Brown Sandy 
Tried to collect a split spoon from 1-3' 
but had sample refusal, many drum lids 
at 1-2' 
Dark Gray Fine to Medium Sand with 
Trace of Silt and Paint 
Strong Odor, Attempt to sample at 3' and 
again at 4', both had spoon refusal (drum 
lids), decided to abandon hole and 
relocate. 
Two additional unsuccessful attempts, 

Band SB-2C 

End Boring at 4' 

SOIL PROPERTIES:·· 

100.0 

While Drilling ~ Dry Upon Completion of Drilling __ _ Start .. 8/l/89. .. End .. 8./..1189... . 
Time After Drilling 
Depth to Water 

Driller ...... ETl ...... Chief .... KKT. .... Rig .:P ... S..O 
___ ! Logger .... .TJ..M ..... Editor ..... T.Wf..... .. .......... ~ 

~~~~fffcf;fi~m:;;"N:c:=;~t'th;"";;";;iliiirteii:W~~;t.;;;;"S~--iDrill Method .. 3 ... 1/4.~~-.I..P. .... H.SA ........................... . 



WARZVN 

18 w 

6 16 w 

7 18 w 101 

LOG OF TEST BORING 
Project ...... .A.m~d..:an. ... C.h.e.m.i.(aJ .. ~r:v.i.~~-s.:.: ...... : .. 
............................................ .P.base. . .l ... RlJ.F.S ........................................... . 
Location .................. Gd.ffi.f.h.,. .. ln.d.hn•a .................................. . 

RORATE DRIVE ADDISON IL 60101 TEL 691·5000 • 

Yellow granular resin-like substance 
collected from 12' 
Substance began to melt at the surface 
and had a pH of <1. 
Stained Sands (Gray, Dark Brown, and 
Purple) encountered at 14' 
Some Debris like stenciled paper, phone 
book pages. cardboard, paint solids, more 
yellow resin-like substance, and glass 
fragments. 

Boring No . ............ .S.B.:-::.3 ........... . 
Surface Elevation ........................ . 
Job No ................ 6.0.l.S..l..Q3 ............ . 
Sheet ........... l... ..... of ........ .l.. .............. . 

65.0 

100.0 

............................................................................................... -/ 



LOG OF TEST BORING Boring No. SB~3 ;~ 
Project ....... Ame.d~~.Q ... C..b.,.mi.~~J ... Se.n.l(~.s................ ........... Surface Elevation ...................... ?, j I 
............................................. fhA$.'- .. l..RllF.S........................................... Job No ................ 6.0.~.5.1 •. 0.3.............. 1 

WARZYN 

ONE PI~::a:~: ····~···:~~::::·::*':·:~::i·::~- .. ~~~~· .. ·~···;~~~~1·;·) ~~: ........... l. ........ of ........ l. ............. E; 
SAMPLE 

No. J(~ec Moist N Depth 
~ ln. 

1-

-

- 25-

-
1-

r-
-

-

-3D-

I-

-

-

- 35-

-

-

-

-

- 4D-

-
-

-

VISUAL CLASSIFICATION 
and Remarks 

End Boring at 20' 

SOIL PROPERTIES.. 
qu xpto ll'leta "~'IJ).' 

Cqa> Hnu sive VOC ~x 
!tsfl Gas l\later 

•, 

~~~f 
-.:~~ . 



~~;;? 

~F·,.~ 
~-., 

~~ 
l;,'l·l::':·: ·:, 
~· 

3 

~· 

:M~E~ 
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KEY TO BORING LOGS 

Sample 1J'pe 

Unsampled interval 

Auger cuttings sample 

Drilled by hollow stem augers; not sampled; 
logged by cuttings 

Hand sample from surface 

4• outside diameter core barrel sampler 

Drilled by rotary. wash bore; not sampled; 
logged by cuftmgs 

S' continuous sampler 

3• outside diameter split spoon sampler 

3• shelby tube 

2• outside diameter split spoon sampler 

Borehole Material Graphics 

Concrete around flush-mounted protective casing 

Concrete surface seal around well casing 

Bentonite slurey or cement-bentonite grout 
around well casing 

Bentonite pellet seal around well casing 

Bentonite pellet seal around well screen 

Sand backfill around weiJ casing 

Sand filter pack around well screen 

Sand backfill or natural soil collapse in borehole 

Concrete surface seal over borehole 

Litbololic Description 

Unknown lithology 

Lean clay 

Silty clay or clayey silt 

Sandy clay 

Concrete 

Construction debris-laden fill material 

Gravel 

Clayey gravel 

Silty gravel 

Sandy gravel 

Limestone or dolomitic limestone 

Silt 

Gravelly silt 

Silty sand 

Peat 

Sand 

Gravelly sand 

Sandy silt 

Topsoil 

Bentonite slurry or bentonite-cement grout backfill in borehole 

Cuttings backfill in borehole 

Bentonite sea) in borehole 

WARZYN 

~ 



Description of Borin& Loa Headines 

No. = Sample number within the boring 

Rec. = Amount of sample recovery 

Moist = Visual estimate of the amount of moisture in the sample. 

Type = Sampler type and sample interval 

N Value = The penetration resistance, N, is the summation of the number of blows required 
to effect two successive 6" penetrations of the 2" split-spoon sampler. The 
sampler is driven with a 140 lb. weight falling 30" and is seated to a depth of 6" 
before commencing the standard penetration test. 

Depth = Depth below ground surface 

Visual 
Oassification = lithology symbol of stratigraphy; Description of stratigraphy; Borehole 

material graphics 

qu( qa) = Unconfined compressive strength of the sample 

PID = Photoionization detector reading 

Description of Soil Samples 

General Termlnolou 

Relative Density (of ooncohesive soils) or 
consistency (of cohesive soils) 

Color 
Grain Size (of noncohesive soils) 
Major soil constituent 
Minor proportions 
Other characteristics or features 

Descriptive Terms 

NM = Not measured 
ND = Not detected 
M = Moist 
F = Frozen 
D =Dry 
W =Wet 

= Measurement not 
possible 

Unified Soil aassification System (USCS) Symbol 

Grain Size TennlnoJQD' 

Soil Fraction 

Boulders 
Cobbles 
Gravel: 

Sand: 

Silt 
aay 

Coarse 
Fine 
Coarse 
Medium 
Fine 

Particle Size 

Larger ~an 12" 
3" to 12" 
3/4"to 3" 
4.76 mm to 3/4" 
2.00 mm to 4.76 mm 
0.42 mm to 2.00 mm 
0.074 mm to 0.42 mm 
0.005 mm to 0.074 mm 
Smaller than 0.005 mm 

U.S. Standard Sieve Size 

Larger than 12" 
3" to 12" 
3/4" to 3" 
#4 to3/4" 
#10 to #4 
#40to#10 
#200to#40 
Smaller than #200 
Smaller than #200 

Plasticity characteristics differentiate between silt and clay. 

Relative Density 

.fum 
Very Loose 
Loose 
Medium Dense 
Dense 
Very Dense 

Consistency 

.fum 
Very Soft 
Soft 
Medium 
Stiff 
Very Stiff 
Hard 

WARZYN 

~ 

:~·~; -· I 

"N" Value 
0-4 
4-10 
10-30 
30-50 
Over 50 

qa.-tori$[$ 
0.0 to 0.25 
0.25 to05 
050 to 1.0 
1.0 to 2.0 , 
2.0 to 4.0 

1 

Over40 



-.. ·,<~ 
·.._.j' 

·"·-

LOG OF TEST BORING 

General Notes 

Descriptive Soil Classification 

GRAIN SIZE TERMINOLOGY 

Soil Fnetiaa Partie!• Slza U.S. Stanclanl Si•w Slza 

Boulders ••••••••••••••••• larger then 12'" ••••••.•••••••••• larger then 12'" 
Colllllea •••••••••••••••••• J• to 12• •••.••••••••.••••.•••• 3• to 12'" 
Grav1l: Coarn ••••••••••••• * • to 3• •.•••.•.••••••••••••• * • to 3'" 

fln• ••••••..•.•••.. 4.78 1111 to ~ • •••••.••••••••••• #4 to~· 
Sud: Coarse •••••••••••••• 2.00 1111 ta 4.78 1111 •••••••••••• 110 to #4 

Medlu11 ••••••••••••• 0.42 11111 ta 2.00 1111 •• • •••••••••• 140 to 110 
fin• .••••••••••••••• 0.074 1111 ia 0.42 ••· ••••••••••• #200 to 140 

Silt ••••••••••••••••••••• 0.005 11111 to 0.074 1111 ••• : •••••••• S1111lw t111n 1200 · 
Clay ••••••••••••••••••••• S11all1r tllan 0.005 •• •••••••••••• S111111r l11111 12DG 

Plaatlclty cllaracterbtla difftrentlall betw1111 Jilt 111d clay. 

GENERAL TERMINOLOGY 

Pbysical Clwlctlristlcs 
Calor, •ala tart, grain alllpe, fla11111a, ltC. 

Mafar CaastitueaU 
Clay, ailt, und, gravel 

S1rumn 
la•lnated, varved, flbrous, stratiri1d, 
tlllllltld, flssund, etc. 

hllogic Origia 
GIICIII, aiiiYlll,nllan, reald111l, 1tc. 

RELATIVE PROPORTIONS 
OF COHESIONLESS SOILS 

lrDIIGI'tional Definint Jluva By 
T- Pftllltllll IJf Weitht 

Tnca • • • • • • • • • • • • . • • • • • • • • • • 0"- 51 
Little • • • • • • • • • • • • • • • • • • • • • • • 51-121 
Solll • • • • • • • • • • • • • • • • • • • • • • • 12"-351 
And • • • • • • • • • • • • • • • • • • • • • • • • 351·501 

ORGANIC CONTENT BY 
COMBUSTION METHOD 

Soil Des;;riptl• 

Non Orvanlc ••••••••••••••• Laaa t111a 41 
Orv~nlc Slit/ Clay • • • • • • • • • • • • • • • • 4-121 
Sedl•enury Put ••••••.•••••••• 12·501 
Ftbroaa and Woody Put •.•• Man then SOl 

RELATIVE DENSITY 

Vary Loaa1 • • • • • • .. .. .. • G-4 
· Lloal • • .. .. • .. • • .. • • • • 4-tO 

MHI111 D11111 • • .. • • • • • • 10.30 
D11111 ................. 30-50 
Vary 011111 • • • • • • • • • • • Ower 50 

CONSISTENCY 

T- ~~~o-r.a/sq. ft. 

YIIY Saft ........ 0.0 to 0.25 
Soft ............ 0.25 ta 0.50 
M1dl111 ••••••••••• 0.50 to 1.0 
Stiff ............. 1.0 ta 2.0 
YIIY Stiff ......... 2.0 CD 4.0 
Hanr ................ Ovv4.0 

PLASTICITY 

T- Plastic ladu 

Nene t1 Slight • • • • • • • • • • • Q.4 
Sll1bt ••••••••••••••••• 5-7 
MH1111 ................ 1-22 

. Hlgli il ·y.,., High • • • • • Onr 22 

T111 p111etratlon rulsuaca, N, Ia tllla11••atloa of t111 n••ll• of llfowt nq•lnd t1 afftct two 
IICCIIII¥1 8"' J'lntntlana 1f till 2"' apllt·blml u•plw. Tlllalllpflt 11 biYID wltlla 140 lb. wei gilt 
falllq 30• and II lllllif tl I d1Jtlllf 8• llefarl COIDIDiftCIIII th ltiDUtd ptllltrttlu tilL 

Symbols 

DRILLING AND SAMPLING 

CS-Contlnuous S1mplin9 
RC-Rotlt Coring: Size AW, BW, NW. 2'" W 

RQO-Roct Quality Designator 
RB-Roti Bit 
FT-Filll Tail 
DC-Drovt Cuing 
C-Cuing: Size 2'h'", NW, 4'", HW 

CW-Clar Water 
OM-Drilling Mud 

HSA-Hollow SU11 Au;or 
FA-Flight Aager 
HA-Hand Augar 

COA-CltJn·Out Au;ar 
SS-2• Dlameur Spllt·Barnl Sa111plt 

2ST-2"' Ola•eur Thin-Wall•d Tube Sa11plt 
3ST-3• Dla~auar Thin-Wall1d Tubl Sampla 
PT-3"' Dlallttar Piston Tabl Sampl1 
AS-Augar S,mpl• 

WS-Wash Sa11pl1 

PTS-Put Sampl1 
PS-Pitdler Sa•ple 
NR-No ftKOYary 
S-So~ndlnt 

PMT -8ortbll1 Prnaartllltlr Tat 
YS-Van1 Shur Tnt 

WPT-Watar Prnsur1 Teat 

LABORATORY TESTS 

~~o-PIIIItrometlt Rudlng, tua/•11· ft. 
~~o-Unconfln•d Stnngtll, tona /111. ft. 
W-Molatan Contlftt," 
LL-llqdd U•it, " 
Pl-Pieatlc U•lt, l 
Sl.-Sbrlnbg• U11lt. l 
U-Lon on Ignition, l 
D-Ory Unit Weight, 1111./co. ft. 

pH-Musunof Soil Alltlllalty or Acidity 
FS-Fnt Sw1ll, l 

WATER LEVEL 
MEASUREMENT 

v-Watlt Ln1fat t1111 sllawn 
NW-No Wllw Eneo~ntertd 
WD-Whll1 Drilllag 
BCR-IIfon Casing Ruaov1l 
ACR-Aftw Caalng R111ov1l 
CW-Cand 111d Wat 
CM-CaYid and Moln 

Nata: Water lent IIUIIflllllltl allowa oa 
tilt llorlng loga npr11nt candltlonl It tll1 
tl•elndlcattd td ••r 110t nfJICI auric 
lmla, np~elally In coiiiJinaoill. 



UNIFIED SOIL CLASSIFICATION SYSTEM 

COARSE--GRAINED SOILS 

(More than half of material is larger than No. 200 seive size.) 

Cleen G,.._la (liltle or no finest 

GW Well-graded gravels. gravel-sand 
lures. little or no fines 

mix· 

GP Poorly graded gravels, gravel-sand m•x· 
lures. little or no fines 

Grevela with Fw- (AppreciaDie amount of finest 

·GM d Silty gra.,ets. gravel-sand-silt mixtures 
u 

GC Clayey gravels. gravel-sand-clay mixtures 

o..n s.nda (Lillie or no finest 

sw 

SP 

Weli-gracsed sands. gravelly sands, little or 
no fines 

Pootly graded sands, gravelly unds. lillie 
or no lines 

Sende with Ftnee (Appreciable amounl of finest 

SM : Silly sands. sand-sill mixtures 

SC Clayet ..,ds. sand-clay mixtures 

FINE-GRAINED SOILS 

(MOle lh~n h~lf of material Is smaller than No. 200 sieve.) 

HIGHLY 
ORGANIC 

SOILS 

ML 

CL 

OL 

MH 

CH 

OH 

Inorganic silts and very line sands. rock 
flour. silly or c~yey fine sands or clayey 
silts with slight plasticity 

lnorg111ic clays of low to medium plastlcl· 
ty, g.-..lly clays. sandy clays, silly clays. 
lean clays 

Organic sills and organic silty clays of low 
plasticity 

Inorganic sills. micaceous or diatom• 
ceous fine sandy or silty soils, elastic sills 

Inorganic clays of high plastl~il'(. !at clays 

Organic clays of medium lo high plasticity. 
organiC sills 

PT Peat and other highly organic soils 

LABORATORY CLASSIFICAnON CRITERIA 

.. • -a .: 
!: 
:2 
; .. 
a: 

GW 

GP 

GM 

GC 

sw 

SP 

SM 

sc 

o.. 10,.)' 
Cu = - gruler INn 4; Cc = --- beiWeen I ~nd 3 

o.. o . .xo .. 

Not meeung all gradation requirements tor GW 

Allerberg limits below .. A .. 
line or P.l. less than 4 

Atterberg limits above .. A .. 
line w•th P.l. greater than 1 

Above ....... line with P.l. 
between 4 and 7 are 
borderline cases reQu•nng 
use of dual symbols 

o,. 10,.;' 
Cu = - gruter than 6; Cc = --- belw"n I and 3 

o.. o . .xo .. 

Not meeting all gradation requirements lor SW 

Allerberg limits below .. A .. 
line or P.l. less than 4 

Atterberg limits above ··A
line wilh P.l. greater than 7 

Limits plotting in hatched 
zone w•lh P.l. between .& 
and 7 are borderline cues 
requiring use of dual sym· 
bois. 

Determine percentages of sand and gravel from grain-size curve. 
Depending on percentage of lines (frac:lion smaller than No. 200 
sieve siZel. c:oars•grained soils are classified as fOllows: 

Less than S per cent .••.. · ...•••••••••••.•. GW. GP. SW. SP 
Morelhan 12 per c:ent •••••••.••••••••.•••• GM, GC. SM. SC 
S to 12 per cent •.•.•••••.••••••..•.•..... Borderline cases 

requiring dual symbols 

60 

l•!.".,.,l .......... :J.!.,.~ 

50 
I 

/ : 

40 / 

/ 

30 I 

• -·~ OH and MH ' ..,.. 
20 L 

/ 

CL ' 
10 L . 

7 -·--- - MlandOL 
4 -·-· ·-~ . 
0 . I 

0 10 20 30 40 so 60 70 eo 90 100 

Liquid Limit 

For classification of lin•grained soils and line traction or coats• 
grained soils. 
Atterberg Limits plotting in hatched area are borderline classili~ 
liOI!S requiring use of dual symbOls. 

Equation of A·llne: PI= 0.73 (ll • 20) 

& 

,-. 
" 

, 
l 
;t 

t. 
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LOG OF TEST BORING 
WARZYN Project ....... Amed.~~m ... Ch.,.m.i<:al .. Ser:vice$ ... . 

.... . ... P.b.a~t~.J .. RlJfS . 

Boring No. .. . LW.-:-:: 1. 
Surface Elevation .... 642.4 ... 
Job No. ... 60::Z51.03 ~ Location .............. Gdf.O.th,. bdia11a .. . 

I 

~========~~··~,n~n~.n~R~~~A~T~E~D~RJ~V~E_JA~D~DJ~~~.~I~L~6~01~0~1_JT~E~L(~3~12~)~6~91~-~50~0~0_·~-----.------==============·~~ 
Sheet . ..1 of 2 

SOIL PROPERTIES\ SAMPLE 
T Rec . 

No. X . Holst 
E < m. > 

y 

~c: 

\ 
~( 
-~( 

N Depth 

r-

r-
r-
r-

r--

VISUAL CLASSIFICATION 
and Remarks 

FILL: Grassy Vegetated Surface 
Brown ~l'lnrl I 

~ 

~ ~ 

qu xplo If 1 ela Mono- I 
(qa) HNu sive voc tox 
ltsfl Gas 11./ater 

I 

i 

1.0 
' 

:" '{•.' ~ \ r-

LANDFILL REFUSE: Brown and Black 
Fine to Medium Sandy Fill with Debris 
Like paint cans, scrap metal, car parts, 
railroad ties, rebar, wire, newspaper, 
and cloth. 1.0 

I ;.~ 

\ 

r-
r-

r- 5-- ;{ 
1.0 

? 

~ 
.{ 
;-.:_ 

\ 
~ 

~< 

.( 

::( 

X 
':( 

l 
'X 

~' :< 
..( 
':ot __ 

.( 

:( 

~{ 
·:4: 

·' 
:( 

'{ 

X 
{ 

. i 
\ 
\ 
:i 

r-

r-
r-
r--

r-
r-
r-
-

- 1o-

-

-

-
r-
r-

1¥ 15 
r-
-

-

-

-

:·.:-.· 

.··.· 
... 

....... 

··:-.· 

- zo- .. ·.:-_. 

Gray Fine to Medium SAND, Trace to 
Little Silt. 

WATER LEVEL OBSERVATIONS 

1.0 

1.0 

GENERAL NOTES 
While Drilling :SZ: 1S.01S'Upon Completion of Drilling _--A..j12.._'_ Start 7/.l.l/.8.9.. End .7/.1.2./89.. 
Time After Drilling 7/12/89 8/17/89 9/8/89 Driller ...... ~T.L ... Chief ..... JJK ..... RigP .. SO 
Depth to Water 13.9' 10.21' ____,._1 ..... 0...,.6....,2.__' -~ = Logger .... TJM ... Editor .... TWP. .. . 

~D::::.:;!ep~1t~hc...:t:.:::oc...:C::;:a:;..;v:....::e:...,:l:;n~,....,..====-:-'=.====,--==:======'=--:-===~---l Drill Method 3 .. l/4".J.l> ... l:ISA 
\ The stratification lines represent the approximate boundary between soil 
'-... types and the transition may be gradual. 



WARZYN Project 

LOG OF TEST BORING 
... Am~.d.::~~ .. C.ll~llli.::~l .. S~ni<:e~. 

. . . . . . . . . r. has e .. l.. RUf.S ..... 
Location ..... .. Gdffitb,.I.-di:tJta 

Boring No. . . .. LW-::-:1 
Surface Elevation ...... 6.4J.4 
Job No. .. . . .6.0.~5.J,QJ . 
Sheet ...... l ... of .. ~ 

ONE PIERCE PLACE • SUITE 1110 ITASCA, ILL. 60143 TEL(312) 773·8484 

SAMPLE 

No. Rec .. ~· 
If" nulSt 
I\ 1n. 

N Depth 

f

f-

· .... 

VISUAL CLASSIFICATION 
and Remarks 

:.; 
.; 

- ~<~. ------------------------------~ 

t--+'t---1------ ..I 
-

-

-

- 3o-

-

r-

-

-

r- 35-

r-

r-
f-

f-

r-
f-

r-
f-

r- 4G-

r-
r-

-

Gray Sandy CLAY, Trace to Some Silt, 
Soft 

End Boring at 25' 
Installed Well at 24.5' 

:. 
:: ·.· 

·~·.: 

SOIL PROPERTIES 

l 
"' ' 

,i~. 

~~:v -· 

~(' 
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LOG OF TEST BORING 
WARZYN Project Am~dtan ... C.b.e.IDi(~d. S~rvi~e$ ... 

Boring No. . .. SB.~7 
Surface Elevation ....... . 

-· r 14 M 

2 0 

3 0 

·- 4 0 /' 
;_:,:-

~:..; 

'~ 
:~3 

5 ,._. -
6 14 w 

\ :· .. ~ 
... ~-~ 

,..·:-

7 18 

........... _ .... :Pba$~ .LRIJ.FS 
Location ............... Gdf.f.Ub~ .. h:adhuuL 

RORATE DRIVE ADDISON IL 60101 TEL(312) 691·5000 · 

N Depth 

VISUAL CLASSIFICATION 
and Remarks 

FILL: Brown Fine to Medium Sand, 
Trace of Silt and Fine to Coarse Gravel 

Black Silty Sand at 5', Possible 
Staining, Moist to Wet 

No recovery, continue drilling to 8' 

No recovery and spoon wet with solvent 
odor, continue drilling to 10' 
No recovery, strong solvent odor, attempt 
sample again at 12-14' interval 

Poor recovery, apparent waste material, 
recovery revealed black sludge-like 
substance with strong odor and oil sheen 
FILL to 15' 

Good revoery, Dark Brown to Gray 
(some heavy oily staining) Fine to Coarse 

with Fine to Coarse Gravel, Trace 
f Pebbles, Wet 

End Boring at 16' 

WATER LEVEL OBSERVATIONS 

Job No. ..6.0.2.5.l.03 
Sheet ....... 1 _ of 1. 

150.0 

GENERAL 



LOG OF TEST BORING 
WARZVN Project ....... Am~r.ican .. Ch.~mlcld .. S~n.ices 

~ ........... Phase.llU/fS ... 
Location ............. Gdff.ith~Jildiall.ll .. . 

Boring No. . . . SB~ 8 
Surface Elevation 
Job No. . 602SLOJ 
Sheet 1 of 

RORATE DRIVE ADDISON IL 60101 TEL(312) 691·5000 

N Depth 

18 w 

While Drilling ~ 3.8 
Time After Drilling 
Depth to Water 

VISUAL CLASSIFICATION 
and Remarks 

Straight drill to 4' 

Brown Fine SAND, Trace of Silt 

Black Fine to Coarse SAND and 
GRAVEL, Slight Odor. 

Black to Dark Gray Fine to Medium 
SAND, Trace of Fine Gravel. 

Grades into Gray Fine to Medium 
SAND, Trace of Silt and Fine Gravel. 

End Boring at 1 0' 

SOIL PROPERTIEE 

Upon Completion of Drilling __ _ Start .. 8/.81.89. .. End .. 8/.8/89. .. 
Driller ...... EIL ... Chief .... .KKI ..... RigP.SC 

___ ! Logger ..... TJ.M ..... Editor .... .T.W.r..... .. ........ . 
~~~~mtaf:~~~;;;.;tt1:"'";;.~iii8tt~~~"bet=~:fliDrill Method .. 3 .. J/.4.~ ... l..l>. •.. HSA ........................ . 



..... · 

WARZYN 

~ 

LOG OF TEST BORING 
Project .. .Am~d~~g .. .C.b.f.mJ~;d. Serri<::e$ . 

................................... P.b~$~.l .. Rllf'S .... 
Location .................. Grlf.f.U.b..JP.dhma .. 

RORATE DRIVE ADDISON ll 60101 TELC312) 691·5000 

N Depth 

VISUAL CLASSIFICATION 
and Remarks 

3 18 w 

Sandy Surface 
Straight drill to 2', collect 3" spoon at 
2-4' 

Brown Fine to Medium SAND, Trace of 
Fine to Medium Gravel. 

Gray Silty SAND Layer, Trace of Silty 
to-+~,_,1 Clay 

Gray-Dark and Gray Laminated 

Brown-Gray Medium to Coarse SAND, 
Fine Gravel 

End Boring at 1 0' 

Boring No .... ....... SB.:::9 .. 
Surface Elevation 
Job No ........... 60.l5l.03 . 
Sheet . 1 .. of . l 

GENERAL 
While Drilling ~ 4.0 Upon Completion of Drilling ___ Start .. 8/.8189. End .. 8/.81.89 .. 
Time After Drilling Driller ...... ETL ... Chief .... KKT ..... Rig.ILS.O .. .. 
Depth to Water ---~ Logger .... .TJ.M ..... Editor .... .TW.P..... .. ............. . 

~D~e~h~to~~~~~~~~~~~~~~~~~~~~~Drill Methodl .. l/4~ .. LP ... ~A .............................. 1 



LOG OF TEST BORING 
WARZYN 

~ 
Project . Am~d.4;a,~;~ Ch~mJ<:;~l ~ui~;~s 

...... ..... ....... P.hase.J..Rilf.S .... . 
Location ......... GrifHth~Jndia11a. 

RORATE DRIVE ADDISON ll 60101 TEL(312 691·5000 

SAMPLE 

No. N Depth 

18 

VISUAL CLASSIFICATION 
and Remarks 

Sandy Surface 
Straight drill to 4', collect first spoon 
from 4 to 6' 

Split spoon sample revealed wet Gray 
SAND, decide to abandon hole because 
of low HNu readings and no obvious 
waste interval, relocate approximately 
50' east. 

End Boring at 8.0' 

Boring No. . . ss~.9A .. 
Surface Elevation 
Job No .............. 6.0.2.5.1.03. ... . 
Sheet ... 1 of .... 1 .. 

SOIL PROPERTIES 

While Drilling ~ 4.0 Upon Completion of Drilling ___ Start .. 8./.8/8.9. .. End .. 8./.8/8.9. .. 
Time After Drilling ___ Driller ...... E.Tl... ... Chief .... 1\KT ..... Rig D ... SO 
Depth to Water ___ ! Logger .... .T.JM ..... Editor .... .T.W.P. .. .. 

~D~e~~toiif~iffonr~~~~"tht~~riiiiit:'~~~~~~rlDrill Method .. 3.J/4.~ ... l..P .... HSA ...................... . 
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WARZYN 

~ 

LOG OF TEST BORING 
Project .. Ame.d.~.llQ ... Ch.~.mJcaLSer:vices. 

............... P.ba$'- .. l .. Rl/FS ... 
Location ......... Gdf.f.i.th.JQdi_llQa ..... 

Boring No. . .. SB:::.10 
Surface Elevation 
Job No ......... 60lSl,QJ 
Sheet l ..... of ....... 1 . 

RORATE DRIVE ADDISON IL 60101 TELC312) 691-5000 

N Depth 

18 M 

3 1 8 w 

4 18 w 

VISUAL CLASSIFICATION 
and Remarks 

Sandy Surface 
Brown Fine SAND, Trace to Little Fine 
to Medium Gravel at 3' 
Grades into Brown to Gray Fine to 
Coarse SAND, Trace of Fine Gravel and 
Silt. 

Wet at 3.5'. Strong Solvent-like Odor 

End Boring at I 0' 

Start .. 8/9./89. .. End .. 8/.9./89. .. 
Driller ...... EIL ... Chief .... K:KI. .... Rig P .50 .. . 

---~ Logger .... TJ.M. .... Editor ... ..T.WP. ... . 
~~~~Tif~~~~;~\tt~~~;;;;;t:~~~~=~fliDrill Method .. 3 .. .l/.4.'~.J.P •... HSA ..................... . 

........................................................................................................ :;/ 



--------------------------------------------------------------------------~~ 

LOG OF TEST BORING 
WARZYN Project .. Ant~.r.i<:am Ch~mi<:~LSe.ni.;:es .......... H ••• 

. . Ph.~se JRI/F.'S 
Location . . .Griffith, Jndi~na .. 

RORATE DRIVE ADD! IL 60101 TEL 691·5000 • 

N Depth 

24 M 

2 24 M 

3 24 w 

4 24 w 

VISUAL CLASSIFICATION 
and Remarks 

FILL: Sand and Gravel Surface 

Dark Brown to Brown Fine SAND, Trace 
of Silt 

Brown to Gray Fine SAND, Some 
Mottling at 4' 

Brown-Gray Fine to Coarse SAND, Trace 
to Little Fine to Coarse Gravel 
Trace of Silt at 8' 

End Boring at 1 0' 

Boring No ... .. SB~.ll .. 
Surface Elevation . 
Job No. . .. 60:ZS.l.03. .. 
Sheet .......... L .. of .... J 

SOIL PROPERTIE~ 

While Drilling ~ 3.5 .. 8./.9./89. .. End .. 8.1.9.189. .. 
Time After Drilling ___ Driller ...... ETL ... Chief .... KKT. .... Rig D. ... S.I 
Depth to Water ___ ! Logger .... .T.J.M. .... Editor .... .T.WP.... . ........ . 

~~~f,to~~;;rr,~~~=.~rt"'t~~~";;;rt:=t:::~~~;::=.:=::=:~-JDrill Method .. 3 .. .l./.4.~ ... J..P •... HSA ...................... . 
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WARZYN 

----------~-----~~~~~~~~--

LOG OF TEST BORING 
Project ...... Am~d.4:-Q ... C.h~.mi.4=~1 .. ~rvices.~·· 

..... .. . . ......... Pb•se .. LRIJFS .. 
Location .................. Gr.lf.fiJb •.. bdiana. . 

RORATE DRIVE ADDISON IL 60101 TEL 691·5000 

VISUAL CLASSIFICATION 
and Remarks 

Sandy Surface 

Dark Brown to Brown Fine SAND, Trace 
of Silt 

Brown Fine SAND 

Black and Dark Gray (Some Stained) Fine 
to Medium SAND at 4.5 to 4.8' 

Brown and Gray Fine to Coarse SAND 
and GRAVEL, Trace of Silt 

End Boring at I 0' 

NS 

Boring No ....... .. SB~12 . 
Surface Elevation 
Job No ......... 6.0.2.5.1.03 
Sheet .... 1 of 1. 

GEN 
Start .. 8/9/89 .. End .. 8/9/.89 .. 
Driller ...... E.TL .. Chief .... KKT. ... RiglLSO 

___ J Logger .... .TJ.M .... Editor .... .T.W.P. .. 
~~~f,:;ffi~T,;;:-T"i,==::==~~~~:r.;;;~C:::i.:':~~=~rl Drill Method .. 3. J/.4.". . .I.D. •. HSA ......................... . 



WARZVN 
LOG OF TEST BORING 

Project ... Amed<;~n .ChemicaLSer:vices 
Boring No .. ..... SB~l3 .. . 
Surface Elevation 

.. . ... . ..... .. Pbase.J Rill'S .. Job No. . .. 602Sl.03 ..... . 
< 

Location ....... ... GriJfith~JJ:Jdiana Sheet .l. .of 

RORATE DRIVE ADDISON IL 60101 TEL 691·5000 

SAMPLE 

No. ist N Depth 

20 M 

2 20 

4 22 w 

5 22 w 

VISUAL CLASSIFICATION 
and Remarks 

Dark Brown to Brown Fine SAND, Trace 
Silt. 

Black and Gray to Brown Fine to Coarse 
SAND, Trace Gravel. 

Trace of Layered Staining at 7' 

Gray Fine to Coarse SAND, Little Fine 
Gravel. 

End Boring at I 0' 

SOIL PROPERTIES 

NERAL NOTES 
Start .. 8/.9./89. .. End . 8/.9./89. .. 
Driller ...... Ell ...... Chief .... KKI. ... RigD .. S.O 

___ ! .... TJ.M ..... Editor .... .T.W.P.... . .......... . 
~~~~~'f,i;Tin~~~nti~~~mat.~~~t;;t~~:i"t-JDrill Method .. 3 ... l./.4". .. l..P. ... lfSA ....................... . 

...................................................................................................... 



.·~· 

r' 

WARZYN 
LOG OF TEST BORING 

Project ....... A.me.d.~.-.-.. C.bemi.~~d .. Seuh:es.. .. 
Boring No . .......... 58.:::.14 .. 
Surface Elevation ......... . 

.......................................... P.h•R.LRli.F.S ........ . Job No ............... 6.0.251.03 
Location ......... Gdffith~ . .l!ldlan.a. .. . 

RORATE DRIVE ADDISON 60101 TEL 312 691·5000 

N Depth 

VISUAL CLASSIFICATION 
and Remarks 

Brown Fine to Medium SAND 

Grades into Gray Fine to Medium SAND 
at 3' 

End Boring at 12' 

While Drilling ~~--- Upon Completion of Drilling __ _ 
Time After Drilling 
Depth to Water 

Start .. 9../.6189. .. End .9../.61.89. .. 
Driller ...... ETL ... Chief .... KKT. .... RigD.SO . 

___ J Logger .... .TW.P... Editor .... .T.J.M ... . 
~~~~~~T,;n-rr;~~~~"t'h.:~~~~;:::=::r;:~::t:=:"=:::irl Drill Method .. 3 ... l./.4.~ .. l..D. •.. .HSA. ........................ . 



24 

LOG OF TEST BORING 
Project ... .Am~d~~;m.Ch~QlJ~~i .. S~r:vi<:~s ..... . 

.... J>.h~RJ. RI/FS .... 
Location =: ... G.dfHt.h~ .. IQdi.•n• .. 

Boring No. . .SB.~lS 
Surface Elevation 
Job No. . ... 6015.1.03 
Sheet 1 .. of L 

2199 EORrRORATE DRIVE ADDISON IL 60101 -TEL 312 691·5000 

ist N Depth 

VISUAL CLASSIFICATION 
and Remarks 

Brown Fine to Medium SAND 

Grades into Gray Fine to Medium SAND 
at 2' 

Solvent-like Odors 

Possible Fill Material Present 

Reddish Brown and Black Staining. 

End Boring at 14' 

.. 9..1.6189. .. End .. 9./6/89., 
Driller ...... ETI ..... Chief ... KKT .... R-i-g P. 5 

___ J Logger ..... l'.WP. .... Editor .... TJM.... . .... . 
~~~~~T;:;~;;-rin:':~~~~~=.:::i~:==t:~~~:=t:.:~~rl Drill Method .. 3 ... l/.4." ... 1.P. •.. l.lSA .................... . 



LOG OF TEST BORING 
WARZYN Project ...... Amed~•.-.Ch~mh:lil .. ~.r:vice$ .. . 

.. . ... . . .. ..... P.h.A$~ .. LRilF.S . 
Location .................. Gdffi.t.h~ .. h](Hana ... . 

RORATE DRIVE ADDISON ll 60101 TEL(312) 691·5000 

SAMPLE 
Rec . 
• MOISt N Depth 
ln. 

15 

VISUAL CLASSIFICATION 
and Remarks 

Brown Fine to Medium SAND 

Black Fine to Medium SAND at 2' 

End Boring at 7' 

~-- Upon Completion of Drilling __ _ 

Boring No. . . . SB.:-:.16 
Surface Elevation 
Job No. .. .. . ~QJSJ.OJ 

Sheet.. l ...... of .... L .. 

140.0 

ENERAL N 



WARZYN 
LOG OF TEST BORING 

Project .... Alll~rit:all .. Ch~mical. S~r:v_ices 
. _ _ . __ Pba~~ LRI/FS . 

Location ............ GriJf.i.th~Jndiapa .. 

Boring No .... . 58:::17. 
Surface Elevation 
Job No ............ 6.0.~.51.03_. _ 
Sheet .......... 1 of 1 _ .. 

•.. 

RORATE DRIVE ADDISON IL 60101 TEL 691-5000 

Rec _ h 
_ MoiSt N Dept 
1n. 

15 

VISUAL CLASSIFICATION 
and Remarks 

Gray Fine to Medium SAND 

Black and Gray Staining between 4 and 
5' 

Reddish Brown color at 7' 

End Boring at 8' 

ONS 

SOIL PROPERTIES~ 

ENERAL NOTES 
....__ __ Upon Completion of Drilling __ _ Start .. 9../.618.9.. .. End .. 9../.618.9.. .. 

Driller ...... ETL ... Chief .... KKT .... Rig_P._Sf 
___ ! Logger ..... T..W.P .... Editor .... .TJ..M..... .. ....... · 

~~~~m~~Tfi'.':~~~;;tt~~~~~~~~=~:it--JDrill Method .. 3 ... 1./.4.~.J.P .. HSA ........................ . 



WARZYN 
LOG OF TEST BORING Boring No ... .... SB~18 

Surface Elevation ........... . Project ...... Amed.c;•JJ ... Cb.~.mJ~~d. Ser:vi(:e$ ...... . 
..... ... ....... . . ... .... . .............. :Pb.•~-~ . .l. .. RI/FS . Job No ............. 60l51.03 . 
Location ........... Gdff.i.tb.~ .. hadiaoa ............ . 

RORATE DRIVE ADDISON IL 60101 TEL 691·5000 • 

SAMPLE 
Rec . 
. MoiSt N Depth 
1n. 

18 

VISUAL CLASSIFICATION 
and Remarks 

Brown Fine to Medium SAND 

Black at I' 

Grades back into Brown Fine to Medium 
SAND, Trace Gravel 

End Boring at 8' 

NS 
While Drilling ...,~'---- Upon Completion of Drilling __ _ 
Time After Drilling 
Depth to Water 

Start .. 9../.6189. .. End .. 9../.618.9. .. 
Driller ...... .E.T.L ... Chief .... KKT .... Rig.P .. 5.0 ... . 

___ ! Logger .... .TW.:P .... Editor .... .TJ.M. ... . 
~~~~fff~Ttv;~;:==;::;;:;:::nr-t'h':~=~;t.:=t:::~~:t::~~rlDrill Method. 3..1 /4.11 . .l.P. .... J:ISA ....... . 



LOG OF TEST BORING 
WARZYN Project .A.QJ~rh;an .. Chemi~al .. Senl~e~ .......... . ....... . 

.. . . . . . ... RI/F.S J»base.JI. ......... . 
Location ........ Gdffi.th~J~:~diana........... ... ........ . . 

Boring No. . .... SB20 .... 
Surface Elevation ..... 639,0. 
Job No ............... 6.0.25.l.U ... . 
Sheet ......... 1 of .... l 

2100 CORPORATE DRIVE· ADDISON, IlliNOIS 60101 · TEL (708) 691·5000 

SAMPLE 
t Rec . N Depth 

No. ~(in.) Moist ValLIE (ft.) 

VISUAL CLASSIFICATION 
and Remarks 

Brown Sandy FILL on Surface 
Straight Drill to 5' 
Cuttings: Black and Dark Gray Silty 
Fine Sand (FILL) 

10 
5~~--~-------------------------~ 

24 M 

f- 1o-

~ 15-

r- 2o-

f-

1-
f-
1-
f-
1-

f- 25-

. . . Black and Dark Brown Fine to Medium 

. . . SAND, Trace to some Peat and Organics 
~-f\ at 5-6' f 

End of Boring 7.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

WATER LEVEL OBSERVATIONS 

SOIL PROPERTIES 
qu PID 

i::}_l (ppm) 

"II\ 

80 r 
..,, J~ 

11-----t---.:.~J+---f---f'IIIIE-, 

GENERAL NOTES .. 
While Drilling ~ 7.0 Upon Completion of Drilling -~~-- Start .. S./8/9.0 .. End .. S./8/9.0 .. 
Time After Drilling ___ Driller ...... E.TL ... Chief .... KKT .... Rig:O:::SO .. 
Depth to Water 7.0 Logger .... TJ.M .... Editor ..... SJ.B...... .. ........ ~ 

\.-.-:De~~D~It:!!h...!t~o~C:;!;a~v.!:.e...!i~n --:-:-=====--.,....==;:=====:~==:==~-.-======:=~Drill Method ..4,2S.". . .lP..J:JSA. ............................... . 
\ The stratification lines r~resent the approximate bou'ldary between soil 
'-. tvDe5· the transition NY be grDml. 



LOG OF TEST BORING 
WARZYN 

~ 
Project ...... Amedc.•n ... C.bemh:2d ... ~r:vices ..... . 
...... ................................... Rl/fS .. P.bMe.U.... . ....... . 
Location ................. GdUUb.JndillJ:lll .............. . 

2100 CORPORATE DRIVE ·ADDISON, ILLINOIS 60101 

SAMPLE 

i Rec M . N Oepth 
No. • OISt 

(ln.) Value (ft.) 

~~'.1--_,_i----+--+--+-

VISUAL CLASSIFICATION 
and Remarks 

Straight Drill to S' 
Log Based on Cuttings: 
0-1' FILL: Crushed Stone Road Gravel 
1-2' FILL: Brown to Dark Brown Fine 

... :J\Sand { 

Boring No ....... ... SB21 .... . 
Surface Elevation ...... 639.4 .... . 
Job No ............. 60:Z5l.l2 .. 
Sheet .......... 1 of ... l.. 

140 

j r·'"' 1 24 M/W 
Brown to Grayish Brown Fine to Medium 
SAND, Traces of Black Staining at 5-6' 

90 

60 
0-f:l _---f"~-+--+---+

40 ~!of 
~~~ -

r- ·-· 
f- . . -·: 

t----w--+----if---+- 1Q- ·:. ·:.-
2 24 W 5lr ::··-

r 

r 
t-
r 
t-
r 
-
-
-

-
r-

-
r-

r-

r
r 
~ 
r 

15-

2Q-

r- 25-
f-

:·.:-.. ...:..:.:.. 

Grades to Brown and Gray Fine to 
Coarse SAND at 11', Trace to Some Fine 
to Medium Gravel, Fine to Medium 
SAND and GRAVEL Layer at 11.3 to 
11.6' (possibly stained). Grades to 
Brown to Gray Fine SAND, Trace to 
Little Silt (Laminated) 

End of Boring at 12.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

50 

I 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ 6.0 Upon Completion Of Drilling _.X._____ Start .. 5/8/9.0 .. End .. 5/8/9..0 .. 
Time After Drilling Driller ..... E.TL .. Chief .... KKT .... Rig P-::50 
Depth to Water Logger .... TJM ..... Editor ..... SJJ.L... . ...... . 

~D:::.::!ep::-:t::.:h-:t:.::::o-:C::;.:a~v:.=e~i~n:-,:-;-====-:-'~===-:-~~--:==--:-===~~Drill Method .4 ,_25." ... 1D .. HSA ................ _ .. . 
\ The stratification lines represent the approximate boundary between soil 
'-.. types· the transition may be gradual. 



------------------------------------------·· 

LOG OF TEST BORING 
WARZYN Project .. . Am~rh;a,o. ... Cb~mital.Seoi~~$ .................. . 

Boring No ....... SB22 . 
Surface Elevation .... 64.0 •. 9 .. 

~ .................... ...................... RJJFS. Pbu.t ... U. ............. . 
Location ............... GdfHtb.~J,o.dhlJJa. .......... . 

Job No .............. 6.0.2.5l.ll .. . 
Sheet . ..J ..... of l 

No. 

SAMPLE 
i Rec Moist 

N 
(in. Value 

24 w 32 

2100 CORPORATE DRIVE· ADDISON, ILLINOIS 60101 · TEL (708) 691·5000 

Depth 
(ft.) 

-

-
-

g 
- 5-

1-

-
-

-

-

-
-
1- 15-

-
-
-
-
~ 2(}-

1-
r 
r
r-
1-

r
r 
1- 25-
r 
1-
r 

•', 
•. ... 

... 

. ·.:-': 

... 
~ 

VISUAL CLASSIFICATION 
and Remarks 

Gravel Roadway Between Tank Farms 
and Between TP-6 and TP-7 
Straight Drill to 10' 
Cuttings: Brown to Dark Brown Silty 
Fine Sand (FILL) 

Grades Black to Brown Fine to Medium 
SAND at 6' 

Becomes Brown Fine to Coarse SAND, 
Trace to Little Fine to Coarse Gravel, 
Trace of Oily Product at 10.5' (1/2" 
thick) 
At 10.7' Gray and Dark Gray Fine to 
Coarse SAND and GRAVEL, Trace 
Pebbles, Wet Traces of Oily Sheen and 
Oily Product at II' 
NOTE: Some Olive Green Stained Sand 
pn Augers 

End of Boring at 12.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

SOIL PROPERTIES 
qu PID 

~~;) (ppn) 

10 

200 

220 

300 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ 4.5 Upon Completion of Drilling ..... ~.....____ Start .. 5./.819.0 .. End .. 5./.81.9..0 .. 
Time After Drilling Driller ..... ETL ... Chief .... KKT. .... Rig:P-::50 .. 

.. 

Depth to Water Logger .... .T.J.M ..... Editor ...... SJIL.. ........ .., 
\--!De~~P::.!1t!!.h ...:.to~C~a~v::::..e .,!:in:!,_-:-:-====......,....,"""';"====:--~';"===:==--:-===~-l Drill Method ..4 .ZS." .. l:P.J:ISA................... . ......... . 
\ The stratification lines represent the approxi11111te boundary between soil 

'-.... types· the transition mav be gradual. . ........................................................................................ ···········:,:.;... 



------------------------------------

WARZYN 
LOG OF TEST BORING 

Project ...... Amed~~.- .. Cb~mical. Services ...... . 
Boring No . ........... SB23 .. 
Surface Elevation ··-·· 638.6 

.......... .... ..- ....... .IU/f.'S. Pb!l$eJL Job No ........ 60151,12 .. . 
Location ........... GdfUth~Jndiana .. Sheet .. L of .... l ... . 

2100 CORPORATE DRIVE · ADDISON, ILLINOIS 60101 · TEL (708) 691·5000 

SAMPLE 
No. J ~ec Moist N Depth 

E<1n.) Value (ft.) 

r-

. .~ r -- r-

~~ 

r-

·.· 
··. 

:;c·, ~ ...... 

~~ ~ 

VISUAL CLASSIFICATION 
and Remarks 

Road Gravel Surface (0-1 ') 
Straight Drill to 10' 
Log Based on Cuttings: 1-3' Brown Fine 
SAND 
3-10' Brown to Gray Fine SAND, Trace 
to Some Fine to Coarse Sand and Gravel 

~! t-----wi--t---+--+- 1Q- :·::>.-: 
1 24 W 36,._ :·\·:-- Brown Fine to Coarse SAND, Trace to 

r- ·.· r- ... 
~ 

,.._ 

r-

-
- 15-

-
-
r--
r-
r-
r-
r-2o-
1-
r-
,.._ 

r-
r-
-

-
- 25-

-

Little Gravel 
At lOS, Grades to Brown and Gray 
SAND and GRAVEL, Trace to Little 
Pebbles, Trace of Silt 
At 11.8', Gray and Dark Gray Fine 
~AND, Trace SilT 

End of Boring at 12.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

SOIL PROPERTIES 
qu PID 

(qa) 
Ctsfl (ppm) 

150 

200 

r 

I 
WATER LEVEL OBSERVATIONS GENERAL NOTES 

While Drilling ~ S.O Upon Completion of Drilling ....,t:;.:..___ Start .S/8/9.0 End .. 5./.8/9..0 .. 
Time After Drilling Driller ..... ETL ... Chief .... KKT. .... Rigl>-::50 
Depth to Water Logger ... TJM... Editor ..... .SJB.. . ....... . 

~De~~pF.!t:!:h-:t:.::::o....:_C=;::a;,:.;v:..=e~i:;:n:.___,~=======-:-'7,====-:-~~""""1'=--:-===~~ Drill Method .~ .• l5." .. ll> .HSA . .. .. . .... . 
\ The stratification lines represent the approximate boundary between soil 
'-.. types· the transition may be gradual. 



LOG OF TEST BORING 
WARZYN Project ....... AIJledc::aQ.C.bernic::al. Se.oi~e$ .. 

............ ........ . ........... ..... .lU/F.S. P.bl!Se.JL ....... . 
Location . . . Gdffith~Jndhm• . 

Boring No. . ... SB24 
Surface Elevation .... 646.6 ... 
Job No ........... 60251.12 . 
Sheet ........ L of .J 

2100 CORPC..~ATE DRIVE • ADDISON, ILLINOIS 60101 • TEL (708) 691·5000 

SAMPLE 
J Rec Mo. N Depth 

No. ~~in.) 15
t Value (ft.) 

I 6 w 

f-

-
-
f-

r- 5-
1-
f-

g 
f-

f-

f- 1o-
1-

121-
I-
1-

1-
r
I-
I- 15-
1-
r-
1-
r-
I

I-

VISUAL CLASSIFICATION 
and Remarks 

Grassy Surface of Off -Site Containment 
Area 
Straight Drill to 9.5' 
Cuttings: (0-5') FILL: Black and Brown 
Sandy Clay, Dry and Loose 

Buried Objects and Waste From 5-18'. 
Log of Material from Waste Sample at 
11-13' 
Mostly Waste; Wet, Dark Gray and Black 
Sandy Clay Matrix with Paint-Like 
Solids. Various Colors of Blue, Green, 
and Purple. Trace of Plastic Bags, Metal 
Debris and Paper. Water has Oily Sheen. 
Continue Straight Drill to 19' 

•' 

· ·:... Native Material at 18'. 
-

2
_..,...__

24
-+-W-+--

94
+- :·::·.. Brown Fine to Medium SAND, Trace 

_ 2o- .·.·.:.,. Fine to Medium Gravel 

-
-

-
f- 25-

f-

·.· . 

End of Boring at 21.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

WATER LEVEL OBSERVATIONS 

SOIL PROPERTIES 
qu PIO 

(qa) (!'VYI\) 
Ctsfl n-·· 

140 

250 

GENERAL NOTES 
While Drilling :SZ 7.0 Upon Completion of Drilling -~~-- Start .. 5/9./9..0 .. End .. S./.9.19.0. .. 
Time After Drilling ____ Driller ..... ETI... ... Chief .... KKT .... Rig D::SO 

... 

' ' t ,. .. 

.. 

Depth to Water Logger .... TJ.M ..... Editor ..... SJB... . .. . . ... 
~De~~p~:t~h~t~o~C~a~v~e:.,:i~n~:-=--===........,....=:=:=====-~=:===:-=-...,....=;==~--1 Drill Method .. 4 •. Z.S." .. .J:D.J:IS.A .................... . 
\ The stratification lines r~resent the approximate boundary between soil 
'-.. types,· the transition may be aradual. 



r.? 

_.) 

. ..; 
:-,H 
. .::: ~ 
.,;.;, 

;;)~ -.. ~ 
~ 

-~ . .uu 

:·~~ 
,;;i 
·~-· 

:1 
'·* 

LOG OF TEST BORING 
WARZYN 

~ 
Project ...... Am.edtan .. C.be.nital Sen-ice$ ....... . 
....................................... lU/f.'S. P..bMe.JL ... . 
Location .................. Gdf.fit.b~. bdhma .. . 

Boring No. .. ...... .SB24R. . .... 
Surface Elevation ...... 646,6 
Job No. .. .. .. .60.251.12 
Sheet ...... L of. .2 

2100 CORPORATE DRIVE- ADDISON, ILLINOIS 60101 -TEL (708) 691·5000 

SAMPLE 

~ Rec M . N Depth 
No. • OlSt 

(ln.) Value (ft.) 

VISUAL CLASSIFICATION 
and Remarks 

·'·:~,/")~ 

r . 
,____ 

~:;}..~c: 
l;~:l'j/ 

~ 

14 w 35 

2 18 W/M 30 

-
-
-
-

- 5-

-
-
-
-
- 1G-

.__ 

-
r-
~ 

...... 

r- 15-
f-
r-
f-
r-
f-
r-
f- .-·. 
r- ... 
f- ,• 

r- 2o-:·:· ..... ,... 
- '•' 

Redrill at SB24 
Straight Drill through Bentonite 
Backfill to 22' 
Refer to Log SB24 for Stratigraphic 
Details 0-22' 

-
Brown and Gray Fine to Medium SAND, 

· ·:. · · (stained oily brown) with Traces of Oily 
·.• 

Sheen 
·,• 

. ·.:·.· 

- 25- ::·/·: At 24.5', Grades into Gray Silty Fine 
~~SAND with Seams of Silt and· Clay. 

'\Becomes Dark Gray Fine to Coarse f 

SOIL PROPERTIES 
qu PID 

(qa) 
ltsfl (ppm) 

120 

110 

260 

10 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ Upon Completion of Drilling _...!:....____ Start .. 6/5/9..0. End .. 6/5/9..0 .. 
Time After Drilling Driller ...... ETL ... Chief .... TJ.C ...... Rig D..-:: SO .. 
Depth to Water Logger . T.J.M. .... Editor ..... .SJJL... .. ..... 

~De~~p~lt:..:.h-:-t.=..o 7C;.:;a:.;...v=-e -:=;in;.:...-.....,..===='-:-'7.====-:---7=..====:==--:,..===7;---l Dri II Method .. 4.lS." .. .lD .. llSA...... ..... . .. ..... . . 
\ The stratification lines represent the approximate boundary between soil 
'-.. types· the transition may be gradual. 



WARZYN 
LOG OF TEST BORING 

Project .. AIIl~d~an. .. Chemi.~~d .. Se.n.i~es ........ . ......... . 
Boring No. ...... SB24R .. . 
Surface Elevation .646.6 ·· · 

.............. .. .. ..... . ..... lU/F.S Pbas.e.JL. ...... . ....... . ....... . Job No ............ 60l5l.l2 .... . 
~· 

Location ..... . .. Griffilb~.Indian• Sheet .......... 2 of ..... 2 ... t 
2100 CORPORATE DRIVE · ADDISON ILLINOIS 60101 · TEL (708) 691·5000 

SAMPLE 
No. f ~ec Hoist N Depth 

~" 1n. Value (ft.) 

I
~ 

I
I
'---

- 3o-

-
-
- 35-

-
-
-

-
- 4G-

-
-
-
-
- 45-

-

-
-

-
r-5o
r-
'---

'--- 55-

VISUAL CLASSIFICATION 
and Remarks 

\SAND, Trace to Little Gravel at 25.4' 

Gray Silty CLAY, Trace to Some Sand 
and Gravel, Layering of Silt and Fine 
~nd in Clay 

End of Boring at 26.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

SOIL PROPERTIES--
qu 

(qa) 

ltsfl 

PID 
(ppm) 

·-r .. 
' f; 

I 



WARZYN 
LOG OF TEST BORING 

Project ...... AD1~rl(aQ .C.bemlc.:~tl .. ~r:vi~e$ .. 
Boring No. . ...... . 5825 . 
Surface Elevation .... .J)45.6 

...... .. . ............ . ...... .lU/f.S .. P..b.as.eJL ....................... . Job No ............... 6QJS.l.l2 .. 
Location ............. Gdf.fi.t.h.,.JodiaiJa . .. . .. . Sheet .l. . of. ... 1 .. 

2100 CORPORATE DRIVE ·ADDISON, ILLINOIS 60101 · TEL (708) 691·5000 

SAMPLE 
No. J ~ec Moist N Depth 

~(ln.) Value <ft.) 

-
-
-
f-
-

- 5-

g 
-

-

20 w 22f-
- 1o-

-

-

VISUAL CLASSIFICATION 
and Remarks 

Grassy Surface of Off-Site Containment 
Area 
Straight Drill to 9' 
Cuttings: (0-2') FILL: Black Sandy 
Clayey FILL 

FILL: Brown Fine to Coarse Sand and 
Gravel, Black Oily Waste Material in 
Sand and Gravel with Trace to Some 

:-:-:.1 Green Paint-Like Solids and Trace of r 
--:·.:-:.- Metal. Estimate Buried Drums to 1 0' 
~:\/ \Continue Drilling to 19' 

- ·.· .. 

SOIL PROPERTIES 
qu PID I 

(qa) 
ltsfl (ppn) 

80 

150 

~1~~ ... ~-- ... 
._. 

r-
r-

.. 

-

2 24 w 

f- .• 

r-
f-
f- ... 

Gray to Dark Gray (slightly Black 
45~ 2o- :.:·.:-:.- staining) Fine SAND, Trace Medium 

f- · · · Sand and Fine Gravel, Wet 

-

-
f-
f- 25-

-

End of Boring at 21.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

85 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ 6.0 Upon Completion of Drilling .... ~..____ Start .Sl9.J9.Q. End .. Sl9./9.Q .. 
Time After Drilling ____ Driller ...... E.TL ... Chief .... KKT .... Rig P-::50 . 
Depth to Water Logger ..... TJ.M .... Editor ..... SJ.IL... . ............. . 

\---!De~lP~It:!!h__:t~o_;C~a-;.;v:.=:e~i~n~-:-====__,...,=:=====:--=~==;==-~==~---l Drill Method. 4.2S~.JP.JlSA ........................ . 
\ The stratification lines r!'!Present the approximate boundary between soil 
'-.. types· the transition may be gradual. 



WARZYN 
LOG OF TEST BORING 

Project .. Ameri~a-. .. Cb~m.i~al ~nh~es .. 
Boring No ..... SB25R. 
Surface Elevation ...... 645.6 . 

...... . ........ Rl!fS Jlbas~JL ... . Job No ......... 6Q:ZSl.l2 . 
Location ...... . . Griffith~JndiaPa. . Sheet .......... 1.. . of .. 2 . 

2100 CORPORATE DRIVE· ADDISON, ILLINOIS 60101 · TEL (708) 691-5000 

SAMPLE 
~ Rec >Hoist 

N Depth 
No. 

(in. Value (ft.) 

r-
r--
r-
1-
r-
1-
r-
1-
1-

r-- 5-
1-

-

-
-
-
- 1o-

- .. .. · . 

. . ·:. 

1- 15- .·.·.:-:. 
r- .. · .. · .. 
r-- .. . • 
r-
r-- .. 
r-
1- .• 

r-
r-

1-
r-

2(}- :·:· .:-:.· 
··. 

1- .. 
r- .. 
r-- ··. 
r-

I 18 w 15r- ··. 

1-
r- .. 

25- .. 
2 2 w 24r- .. 

r-- ... 
r- .. 

VISUAL CLASSIFICATION 
and Remarks 

Redrill at SB25, Straight Drill through 
Bentonite Backfill to 23' 
Refer to Log SB25 for Stratigraphic 
Details 0-23' 

Gray Fine to Medium SAND, Trace Silt, 
Trace of Clayey Silt Layer {l/4") at 
24.1' 

At 26' Trace Coarse Sand and Fine 

SOIL PROPERTIES 
qu PID 

(qa) 
c tsf) (ppm) 

4 

20 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ Upon Completion of Drilling _%___ Start .. 6./.S/9.0 .. End .. 6./.S/9..0 .. 
Time After Drilling Driller ...... "ETL ... Chief .... .TJ.C. ..... Rig I>-::50 
Depth to Water Logger .... .TJM ..... Editor ..... SJ.JJ...... . .......... . 

~D~e~~p~1t!!.h..:t.:::..o ..,::C::.;a:.,:.v.:::..e .,:,in~.,....,..=====-=....,..=;-;====:--=:===:=====:==--:,-====:=:--t Drill Method ..4 .• JS." ... l P. .. llSA ................................ . 
\ The stratification lines r~resent the approximate boundary between soil 
'-.., types,· the transition NY be gradual. 



-

WARZYN 
LOG OF TEST BORING 

Project ..... Amed~an. .. CbeiJii(:ai.Ser:vh:es ....... . 
Boring No ...... .. .SB25R 
Surface Elevation .... 645.6 .. 

......... ............ .. . ......... lU/F.S .. P.b.a$e.Jl . .. ... . Job No ........ 60~51.12 .. 
Location ......... GdffUb.~Jn.diana ...... . Sheet 2 .of ..... 2. 

2100 CORPORATE DRIVE · ADDISON, ILLINOIS 60101 · TEL (708) 691·5000 

SAMPLE 
No. J ~ec Moist N Depth 

~(ln.) Value (ft.) 

3 18 M 40 
I-

VISUAL CLASSIFICATION 
and Remarks 

Gravel. Decreased Silt 

~ Grades into Gray Silty CLAY, Trace 
r\Fine Sand and Fine Gravel at 28' J 

~3~ ~----------------~ 

I-

I-

I-

I- 35-

1-

I-

1-

1-

I- 4o-

I-

1-

1-
1-
-
- 45-

-

-
-
-
- 5~ 

-
-
-
-
- 55-

-

End of Boring at 29.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

SOIL PROPERTIES 
qu PID 

(qa) 
.il..s..f.l ( ppn) 

10 



LOG OF TEST BORING 
WARZYN Project Am.edcaQ .. Cbem.icai.Se.r:vi.ces .. 

.. . . ..... RIIFS .. PbMe. U ... 
Location ................. GrJffith~.l11dia11a ....................... . 

Boring No. .. . . SB26 . .-... 
Surface Elevation .. 647.2 ' 
Job No ............ 60251.12 .. 
Sheet ........ L. of ..... l . "" 

2100 CORPORATE DRIVE· ADDISON ILLINOIS 60101 · TEL (708) 691·5000 

No. 

1 

2 

SAMPLE 

~ Rec ) Moist 
N Depth 

(in. Value (ft.) 

1-
1--

1-
1--

1-
1--

1--

f- 5-

1--

1-
1--
1-
f-
f-

12 w lOt-
1-- 1G-
1-

1--
1-
1-
f-

1-
1-
1-- 15-
1-
1- ... 
1- ·.• 

.• 

1--
. .. 
·.· 

1- ·.· 
1-- .. 

·.· 
··.:-
·.· 

18 w 51 
- 2(}--::·.:-:. 

... 
. . 

-

-

-
f- 25-

I 

VISUAL CLASSIFICATION 
and Remarks 

Straight Drill to 9' 
Encountered Metal Objects (possible 
drums) at 2' Below Ground. Saturated 
with Thin Black Liquid 

FILL: Brown Fine Sand, Mostly 
Saturated Oily Liquid, Trace Wood and 
Twigs 

Gray and Brown Fine to Medium SAND, 
Trace Fine Gravel (slight dark staining) 

End of Boring at 21.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

WATER LEVEL OBSERVATIONS 

SOIL PROPERTIES·· 
qu PID 

(qa) 
(tsfl (ppn) 

100 

85 

·r .,_ 
r-1" ,. 

~ I .... 

~~-----+-3-o-+--~--~L 

GENERAL NOTES ... 
While Drilling SZ UNK Upon Completion of Drilling -~~--- Start .. 5./.9./9..0. .. End .. 5./.9/9..0.. 
Time After Drilling Driller ...... ETl... ... Chief .... KKT. .... Rig D.-::50 
Depth to Water Logger .... TJM ..... Editor ..... SJB .. . .. . ~ 

~,........:De~~D~lt!!h...!t~o....=:C~a~v.!::.e....!in~-:-:-=====-:-=:=:====:--';==:====;==--,:-====;o;---l Drill Method .. 4 ,lS." .. .ULHSA ....................... . 
\ The stratification lines represent the approximate bol.ndary between soil 
'-. types· the transition may be gradual. 



··-~--

LOG OF TEST BORING Boring No . ......... .S.B26R ..... . 
Surface Elevation ...... 6.47.2. 
Job No .............. 60151.12 ... . 
Sheet .. . .. l.. of ..... 2 .... . 

WARZYN 

~ 
Project ...... A~~ri.c:•Q ... Ch.e.m.luJ. Senices .. . 
.... ... ................................. Rl/FS .. P.hue. 11 ............... . 
Location .................. GdUU.b~ . .IIJdialla ................ . 

2100 CORPORATE DRIVE ·ADDISON, ILLINOIS 60101 · TEL (708) 691·5000 

SAMPLE 
No. J ~ec Moist N Depth 

~(ln.) Value (ft.) 

VISUAL CLASSIFICATION 
and Remarks 

18 w 

r-
f-
r-
,... 
r-
f-
r- 5-

r-
f-
r-
,... 
r-
,... 
r-

r- 1G--
f-
r-
,... 
r-

-
-

- 15-

.._ 
r . :: .. ,..._ 
f-

,•', 

,..._ 
....... 

-

; 2G-- :_;::::::: 

- ... 

-
,•', 

- -·:-
·.:·. 

Redrill at SB26 
Straight Drill through Bentonite Backfill 
to 24' 
Refer to SB26 Log for Stratigraphic 
Details 0-24' 

FILL: Dark Brown (looks oily stained) 
Sand, Moist/Wet 

26 ...... Brown and Gray Fine to Medium SAND, 
- 25- ·:.:·:: Trace Silt Seams at 25.5' - 26.0' (I /4"), 

z
1

:race Oily Sheen in Wet Sand and 
wrownish Oil-Like Staining 

SOIL PROPERTIES 
qu PID 

(qa) 
ltd1 (ppm) 

15 

150 

40 

r 
WATER LEVEL OBSERVATIONS GENERAL NOTES 

While Drilling ~ Upon Completion of Drilling ..... ~.____ Start .. 6./6/9..0 .. End .. 6./.6/9.0 .. 
Time After Drilling ___ Driller ...... ETL ... Chief .... .TJ.C. .... Rig P-::50 . 
Depth to Water Logger .... TJM .... Editor ..... SJB .......... . 

~De~~p~1t!!.h 7to~C;;a"Tv!:..e ~in~....,..===='-:-'=:=;====-:-~o:====:==--:-===~ Drill Method .. 4 .• 1S".IP. .. HSA..... .. .... . ....... . 
\ The stratification lines r~resent the approximate boundary between soil 
'-. types· the transition 11111y be gradual. 



LOG OF TEST BORING 
WARZYN Project Alll~rican Che1Jlic2d ~nices ................ . 

.. .. .. .. ............ . ... RI/FS Pha$e.JL .. . . ........................ . 
Location .. .. .. ..Gdffith~Jndlana........... . ....... H •••• 

Boring No. . .. SB26R ... 
Surface Elevation .. 647.2 
Job No ............ 6.0.2Sl.l2 . 
Sheet ...... 2... of 2 

2100 CORPORATE DRIVE · ADDISON, ILLINOIS 60101 · TEL (708) 691·5000 

SAMPLE 

I Rec Mo. N Depth No. . 1St 
(ln.) Value (ft.) 

-
-
~ 

t-

1- 3Q
t-
~ 

t-
I

t
I

t
~ 

1-
~ 35-
t-
~ 

t-
~ 

I-
t-

1-
~ 

1-
~ 4Q
I-
~ 

t-

~ 

1-
~ 

I- 45-
t-

~ 

1-
~ 

t-
~ 

t-

t-
~ so-
t-
~ 

t-

~ 

1-
~ 

t-

~ 

1-
~ 55-
t-
1-

\ 

VISUAL CLASSIFICATION 
and Remarks 

End of Boring at 26.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

I 

-
SOIL PROPERTIES 

I 
._I 



WARZYN 

~ 

LOG OF TEST BORING 
Project ...... A.medc;aQ ... Chemlc;;d .. ~oh:es .. . 
...... ......... .. . . ............... Rl/FS .. P.hueJL .. 
Location .................. Gdf.fUb~ . .India.na ... . 

Boring No .... ....... SB27.. 
Surface Elevation ..... 644.5 .... 
Job No ............. 60251.12 ... . 
Sheet ......... L. of .. J 

2100 CORPORATE DRIVE ·ADDISON, ILLINOIS 60101 · TEL (708) 691·5000 

SAMPLE 

No. OlSt l Rec M . N Depth 
in. Value (ft.) 

VISUAL CLASSIFICATION 
and Remarks 

18 M/W 

2 24 w 

-

-

-
- 5-

-
-

-

-
-
-
~ 15-
r-
1-
r-
1- .. 

-

Straight Drill to 9' 
Cuttings: FILL: Black and Dark Gray 
Sandy Clay 
Encountered Buried Objects at 2.5'-3' 

FILL: Brown Sand and Gravel Matrix 
with Various Waste Materials such as 
Black Oily Liquids, Solid Paint-Like 
Solids, Stained Sand, Pebbles, and Twigs 

Continue Drilling to 19' 

46 
Brown, Gray, and Dark Gray Fine 

_ 2()-- :.:.::.:. SAND, Trace Medium Sand, Trace 

-
-

- 25-

-

. . .. . Medium Sand and Fine Gravel, Some 
~~lack Staining Throughout 

End of Boring at 21.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

SOIL PROPERTIES 
qu PID 

(qa) 
(ts;f) (ppm) 

90 

44 

! 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ 3.0 Upon Completion of Drilling _%....___ Start .5/l.0/9..0. End 5./l.0/9..0 
Time After Drilling Driller ..... ETL ... Chief .... KKT ..... Rig:P-::50 
Depth to Water Logger ... TJM. .... Editor ...... SJB...... .. .. . 

~D~ept-:lt::..:h:-:t~o:-:C7a7Fv~e~i7n~:-;-"'"===:=:=:===-=-'':';========'"':""'"7"'"'==:="""--:-=:==~~ Drill Method .. 4 .• 15." ... lD .. l:lSA ........................... .. 
\ The stratification lines r!!J)resent the approximate bouldary between soil 
""-. types· the transition may be gradual. 



LOG OF TEST BORING 
WARZYN Project ..... Arneri.can .. Chemical Services .. 

Boring No ... ... .SB27R ... -
Surface Elevation .. 644.5 

~ ....... ........... . .......... IU/F.S Pbue ... IL .. 
Location ............ Griffi.ti:J~JDdl.a.n.a. 

Job No ............. 6025},12 . 
Sheet .. .. ... 1 of . . 2 . . 

2100 CORPORATE DRIVE · ADDISON ILLIMOIS 60101 TEL (708) 691-5000 

SAMPLE 

No. ~ Rec ) Moist 
N Depth 

(in. Value (ft.) 

1-

r-
r-
1--

r-
r-
r-
r-

r- 5-
r-
1--

r-

VISUAL CLASSIFICATION 
and Remarks 

Redrill at SB27 
Straight Drill through Bentonite Backfill 
to 24' 
Refer to Log SB27 for Stratigraphic 
Details 0-24' 

SOIL PROPERTIES 
qu PID 

(qa) 
C tsfi ( ppm> 

r 
1-- ~r 
r-
r-
1--

- 1o-

1--

-
r-
1-
r-

,..... 15-

r-
r-- .. ... ·.:.".· 
r- . ·: ... 
r-
1--

r- 2o- :<: 
r- :·. :·'. 

1-

r-
~ ··: .. .. 
r- ... . 
r- 25- ::· .. .. 
r- .·.·. 

1-

Abandoned Borehole Due to Poor Sample 
Recovery on Several Attempts. Relocate 
Borehole to SB27RR and Attempt 
Sampling for Sand above Clay Sample. 

End of Boring at 26.0 Feet 

20 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ Upon Completion of Drilling ..... X._____ Start .. 6.1.619..0. .. End .. 6.1.619...0 .. 
Time After Drilling ___ Driller ...... ETL ... Chief ..... TJ.C ...... Rig D.-::SQ 

i. 

Depth to Water Logger ..... T.J.M ..... Editor ...... SJ:S. .. . .......... , 
\-!De~lp~lt!!.h~to~C~a>.;-v::::..e ..!::in~.,.........==--=~=.===="":--="!'='==:==--:,.===---1 Drill Method .. 4 .•. l..S." .. JD..J:IS.A. ....... , .............. . 
\ The stratification lines r~resent the approximate boundary between soil 

........._ types; the transition may be gradual. 



. -~' 

WARZYN 
LOG OF TEST BORING 

Project .. Amed~a .... Ch.~mi.~al.Seni~e$ .. 
Boring No. .... .SB27R 
Surface Elevation ...... 644.5 

.................................... JU/FS .. Pb.a$e .. .ll... . ........................... . Job No ................ 60JS.l.l2 
Location .................. G.df.fU.h~ .. X..HlifUla ................... . Sheet .......... 2 .... of .2. 

- 2100 CORPORATE DRIVE - ADDISON, ILLINOIS 60101 - TEL (708) 691-5000 

SAMPLE 

No. . o1st I Rec M . N Depth 
(ln-J Value (ft.) 

~ 3Q-

~ 35-

~ 

-
- 45-

f- 55-

VISUAL CLASSIFICATION 
and Remarks 

Borehole Backfilled with 
Bentonite Holeplug 

SOIL PROPERTIES 
qu PID 

(qa) 
Ctsf) (ppm) 



WARZYN 
LOG OF TEST BORING 

Project ... ADI~d.;a.IJ Ch~llli<:a~LSeui<:~s ................. . 
Boring No. SB27RR .. 
Surface Elevation 644.3 

.... .. .. . .. ... . . Bl!I'"S Phai$,lL .... . Job No ............... 60:ZSl.l2 .. . 
Location ........... Griffi.th~Jndlllna .......... . Sheet . . ....... l .. ... of 2 .. 

2100 CORPORATE DRIVE· ADDISON, ILLINOIS 60101 · TEL (708) 691·5000 

SAMPLE 
No. ~ Rec Moist 

N 
<in.> Value 

16 w 21 

Depth 
(ft.) 

~ 

~ 

f-

~ 

f-..__ 

~ 

~ 5-

~ 

-
~ 

~ 

r- 1o-

-
-
~ 

r-
~ 

r- 15-
~ 

r-
f-

r- .. 
~ 

... 

f-- .. 
r 
f-
f- . . . 
f-- 2Q- -.:_· .. :. 
~ .. · 

~ ·.· 

VISUAL CLASSIFICATION 
and Remarks 

Move SB27R(R) 5' North and Redrill 
Straight to 22' 

FILL: Black and Brown Silty Fine Sand, 
Trace of Oily-Like Staining (Drillers 
Notes: possibly encountered buried 
objects at 4' and again at 7') 

-
f#1 Brown Fine to Medium SAND, Trace of 
: .. · Oily Staining 

- 25-

-

·.· 
~ 1~--------------------------~'U 

~ray SILT Layer ( 1 /2"), Trace Clay 

Gray Fine to Medium SAND wi~h 
ntermitten Gray Silt and Clayey Silt 

SOIL PROPERTIES 
qu PID 

(qa) 
(t~f) (ppm) 

150 

70 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling Jl Upon Completion of Drilling ..... ~._____ Start .. 6./.7/9..Q .. End .. 6./.719...0 .. 
Time After Drilling Driller ...... ETL ... Chief .... .TJ.C ...... Rig:P-::50 
Depth to Water Logger .... .TJ.M. .... Editor ..... SJB...... .. ...... . 

\---.!De~~P::..:1t::.h ...:t::!..o ....::C~a~v::!..e .,.;in:!....._-:-:-===='-:-=:-:=====-:--=";"'===:==-:c-====:7--l Drill Method .. 4 .JS.".JD. . HSA.... . ......................... . 
\ The stratification lines r~resent the approximate boundary between soil 
'-. types· the transition may be gradual. 



·. -~ 

~~ 

.,.! 

·~ 

_:-::j 
. ., ... · 

~. 

.·. 
~? • . 

. :.:' 

~~~i 

.) 

; 
;· 

~;1 

·'· .. 

WARZYN 
LOG OF TEST BORING 

Project ...... A~er.i.~ai;I ... Cb.emh:al.Serrlce$ .. . 
Boring No ...... .SB27RR .. 
Surface Elevation ...... 6.44.3 

.. .................... . ........... RI/FS .. P.b.as.e ... ll ..... ......................... . Job No. . ......... 60.2Sl.l2. 
Location .................. Gdffi.tb •. .l~;~diana ..................... . Sheet 2 of ..... 2 

2100 CORPORATE DRIVE • ADDISON, ILLINOIS 60101 · TEL (708) 691·5000 

SAMPLE 

No. . .. o1st ~ Rec .. • N Depth 
(ln.) Value (ft.) 

·;--.. 

I 
..• 

~ 

'~ r-
--

-

r--
1-
r
r-
r-- 3D
I-
r-
r-
r--
1-
r-

r-- 35-

~ 

...._ 4D-

r
r
r--
1-
r
r-
-

- 45-

-

-

-

-
-so-

-

r-- 55-

VISUAL CLASSIFICATION 
and Remarks 

tayers (1/4" to 1") 

End of Boring at 24.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

I 

SOIL PROPERTIES 
qu PID 

(qa) 
{tsfl (ppm) 



LOG OF TEST BORING 
WARZYN 

~ 
Amedc:aQ .. Chemlc:~l &!n-ic:es ...................... . 

. RllF.S PbueJl. ... . ................... . 
Project 

Location .......... Griffith~ J-.di.alla .... . 

Boring No. ..SB28 .... 
Surface Elevation .645,9 
Job No ................ 6.0l5l.U . . . 
Sheet ...... L of ..... 1 ........ . 

2100 CORPORATE DRIVE· ADDISON, ILLINOIS 60101 TEL (708) 691·5000 

SAMPLE 

I Rec . N Depth 
No. . Mont 

(ln.) Value (ft.) 

1-
r 
~ 

4 w 4 
f-

1-

~ 

r 5-
~ 

2 8 w 9~ 
r 
~ 

1-
r 
1-
r 1o-
1-
r 
~ 

1--

1-
r 
1-
f-

r 15-

f-

~ 

-

-

-2()-

-
-
-

"'""" 
~ 25-

~ 

VISUAL CLASSIFICATION 
and Remarks 

Straight Drill to 2' 

FILL: Mostly Refuse Saturated with 
Black Thick Liquids. Various Clvth, 
Wood, and Fibrous Material Throughout 

FILL: Light Brown Clay and Sand 
Mixed with Black Oily Liquid and Sludge 

1\ ~ike Material. Traces of Gravel, Wire, r 
I \and Twigs 

End of Boring at 8.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

SOIL PROPERTIES 
qu PID 

(qa) 
(ppn) (tsf) 

60 

I 

80 
r.J 

WATER LEVEL OBSERVATIONS GENERAL NOTES 

). 

f 

; 

' 
c 
; 

While Drilling ~ 2.0 Upon Completion of Drilling .... ~.______ Start S.DJ)/.9..0 End .5./l.0/.9..0 
Time After Drilling ___ Driller ...... ETI ...... Chief .... KKT ..... Rig D.-~:S.O .. 
Depth to Water Logger .... .T.JI\1 ..... Editor ...... SJB ..... . 

~D~eo~lt:!!h._;t~o...;.C~a~v.!:.e_.;i;!.n---:-...===:==-=o==-":""'"'!'::===-=:==:;~==;==';='--:-"~===;=~ Drill Method ..4.25" .. lD .. HSA. ... . ............ . ...... ...... . 
,-- The stratification lines r~resent the approximate boundary between soil 
'- tYDes· the transition IIIBY be gradual. 



WARZYN 

~ 

LOG OF TEST BORING 
Project ...... Am~d(an. .. Cb.~:mi~aLSer~ice$ .. . 

.................... R.Jif.S .. P..bas~.ll .. . 
Location .................. GdJfitb •. .ln.dlana ... . 

Boring No ...... SB29 .. . 
Surface Elevation ...... 6.4.7.3 .. . 
Job No ........... 60251.12 
Sheet .... J. ... of .. J . 

2100 CORPORATE DRIVE · ADDISON ILLINOIS 60101 · TEL (708) 691·5000 

SAMPLE 

~ Rec M . N Depth 
No. It" OlSt 

1\ 1n.J Value (ft.) 

-
~ 

3 44 
-

- 5-

2 20 65 

VISUAL CLASSIFICATION 
and Remarks 

Straight Drill to 2' 

FILL: Refuse Consisting of Plastic, 
Paper, Grass Clippings, Wood, and Metal 
Debris. 

SOIL PROPERTIES 
qu PID 

(qa) 
(tsfl <ppn> 

5 

·~:: r- -
FILL: Greenish-Gray to Brown Silty 
Clay, Trace of Fine Gravel and Twigs, 
Sli2ht Trace of Oilv Waste in F: 55 _\·;~ 

~.;_, 

~ • .J ~--f"'--+--+---+-

-
...... 1o-

-

-
-
- 2D-

-

1- 25-

1-

End of Boring at 8.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ 2.0 Upon Completion of Drilling -~~-- Start S./10/9..0. End .S./10/9..0. 
Time After Drilling ___ Driller ... ET.L ... Chief .... KKT .... RigP.-::50 
Depth to Water Logger .. TJM ..... Editor ..... SJB....... . .... . 

\---!D~e~,QI~t!!.h..!.to~C~a>:.;-v!:.e ~in~-:-:-====~=:====--==-o:=-"""!""""--:-===?.----1 Drill Method .4.25." JP. .. HSA ......................... . 
\ The stratification lines represent the appro~timate botn:lary between soil 
'-... types.· the transition 118Y be gradual. 



---------------------------------------------------------------------------------

WARZYN 
LOG OF TEST BORING 

Project Alll~dcaQ .Ch~IDical. Ser:vh:es. 
Boring No ...... 5830 ... . 
Surface Elevation .. 646.3 . 

. . ... . . RI/FS Phas~JL. Job No ............ 6.0251.12 
Location .............. Gri(fith.Jndiana .. . Sheet ..... 1 .... of .... l 

2100 CORPORATE DRIVE - ADDISON ILLINOIS 60101 - TEL (708) 691-5000 

SAMPLE VISUAL CLASSIFICATION 
and Remarks 

SOIL PROPERTIES 

No. ~ Rec 
(in.) 

Hoist 

l 20 M 

N Depth 
Value (ft.) 

-
r 
I-
t-
I-
r 
1--

t-
I- 5-
t-
I-
r 
I-

27t-
I-
r 

1" ov 

1--

1-
I-
r 
1--

1-
I-
1-
I- 15-
1-
I-
1-
,...__ 
~ 

I-
~ 

I-
~ 

i-2G-
~ 

I-

-
-

-
,...__ 25-

...._ 

Straight Drill to 8' 
FILL: Brown and Black Sand, Trace to 
Some Debris such as wood, paper and 
plastic bags 

FILL: Dark Blue Thick Paint-Like 
Rubbery Liquid, Some Grayish-Blue 
Sludge, Trace Oily Brown Liquid, Heavy 
Solvent-Like Odors 

FILL: Brown Sand and Gravel, Heavy r 
Solvent-Like Odor 

End of Boring at 10.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

qu 
(qa) 

Ctsfl 

PID 
(ppn) 

15 

250 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ Upon Completion of Drilling ..... I.____ Start S./U/.9..0. End S./.l..l./.9..0. 

-·· ... ~ 

r 

...... 

Time After Drilling Driller ...... ET.L ... Chief .... Kl~T ... Rig o~so 
Depth to Water Logger .... TJ.M ..... Editor ..... .SJ.B...... . ...... . 

\---:De~~D~It~h~t~o:.....:C~a~v:..!e:.....;i=;n:..._,,......====.....,...=.=====:-""":"'"=:=====;o=--:-===~---1 Drill Method .. 4 .• 25." .. 10.. USA .............................. . 
\ The stratification lines r~resent the approximate boundary between soil 
'-. twes· the transition may be gradual. 



r· 

-.. •.! 

l 

,_.,~ 

:~ 

~ 
~ 

\~ 
rt:t 

Lj 

~~ 

;:;:=· 
•'> 
;· . .l 
~ 

r;r.; .• ')': 

., , 

-· .. 
. " .. 
' f.·. -

.. 

WARZYN 

~ 

LOG OF TEST BORING 
Project .... Am~d~•Q ... OJ~IIlit•LSer:vice$ . 

....................... lU/F.S .. Pba$e.U ... 
Location ................. Grif.f.U.b •.. IPdlana ............. . 

Boring· No . ......... SB30A .. . 
Surface Elevation ..... 64.6.0 . 
Job No. ......... 60151.12 
Sheet .......... L of ... l .. . 

2100 CORPORATE DRIVE - ADDISON ILLINOIS 60101 · TEL (708) 691·5000 

SAMPLE 

No. . 01St f Rec M . N Depth 
(ln.) Value (ft.) 

-
-
-

-
~-

- 5-

l -
- -

I I M 59 
-

,_ 
-
-

-
-

VISUAL CLASSIFICATION 
and Remarks 

Straight Drill to 8' 
Cuttings: 
(0-2') Black Sandy Fill, Trace Debris 
(cloth and plastic bags) 
(3-6') Dark Purple Sandy Fill (stained), 
Trace of Metal Debris 
(6-10+) Brown to Brown Fine Sand Fill 

No Recovery - Drill to 10' and Attempt 
to Sample but Plug Stuck in Lead Auger. 
Pull Entire String of Augers and Decide r 
to Abandoned Boring and Relocate 5' 
East AP58 

End of Boring at 10.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

SOIL PROPERTIES 
qu PID 

(qa) 
ltsf) (pt:m) 

150 

230 

~~~;:J 
I"" 

r- 15-
1-

f--
1-

f--
1-

r--

-
- zo-

-
-
-

-
- 25-

-

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ Upon Completion of Drilling --~'------ Start S/U/9.0 End S/U./.9..0. 
Time After Drilling Driller ...... ETL ... Chief .... KKT ... RigD-::50 
Depth to Water Logger .. TJM ..... Editor ..... .SJ.lJ..... .. ........ . 

'r--=D:::.;e?.~P::..:.It::.h 7to=--?C::;a:.;...ve=-:=:in:.:_~==='--:-'':'7""===:---=:===;==~=--,~==~ Drill Method ...... 15." .. JD .. l:lSA. ..................................... . 
\ The stratification lines r~resent the approximate boundary between soil 
'-... types; the transition may be gradual. 



LOG OF TEST BORING 
WARZYN Project .... Am~r.ic;ao Cb~llllc;aL~nh:~s ...................... . 

Boring No. . . ..... SB3l .......... ~ 
Surface Elevation ..... 6.48 .5 ..... ~: 

. .. .. Rl/F.S Pbue.U. . .... .... .. ....... . Job No ............. 60251. 12 .... . 
Location ............. Griffith.Jndlao,a ...................................... . Sheet ........... L . of . J . ......... ' 

2100 CORPORATE DRIVE · ADDISON ILLINOIS 60101 · TEL (708) 691·5000 

SAMPLE VISUAL CLASSIFICATION 
and Remarks 

SOIL PROPERTIES 
il Rec . N Depth 

No. 1~ . Mo1st ..... 
~~~1n. Val- (ft.) 

I 18 M 18 I-
~ 

I-

I-

~ 5-

I-

~ 

I-

I-

~ 1G-

~ 

I-

I-

~ 

I- 15-

I-

I-

~ 

-
~ 2o-
~ 

I-
~ 

I-

I-

I- 25-
~ 

I-
~ 

Break Ground 6" Below Surface, Pound 
2" SPT to 2' 

~FILL: Dark Brown and Dark Gray Sand f 
I \and Gravel 

End of Boring at 2.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

qu PID 

~ (ppm) 

u 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling :SZ Upon Completion of Drilling ....:;;~~-- Start S.l.l..l./.9.0. End S./l.l./.9..0 

I 
-~ 

Time After Drilling ___ Driller ...... ETI.... ... Chief .... KKT. .... Rig D-::50 
Depth to Water Logger .... TJ.M ..... Editor ..... .SJB.. ... ........... • 

~D~e~~p~1t.!!.h~t~o ~C~a~v~e .,!:in~-:-:-===="---:-'=:=.=======--=:==:;====:===--:~==""'7---1 Drill Method .. 4 .•. l5." ... lD .. HSA. .............................. . 
\ The stratification lines r!!J)resent the approximate boundary between soil 
'-.. twes: the transition my be gradual. . .................................................................................................... :.:;.. 



--

""" 
--

i 
:~ 
~.s 

.-.~·~~ 

~ ~ 
~ 
·~· !'::; 
~ 

.::-...;. 

LOG OF TEST BORING 

Location _ _ __ ... Gdff.Ub~JDdiana H. • 

WARZYN 

~ 
Project ...... AD1ed!:~D ... C.bem.h:al __ ~r:vices ---··········· 
..................................... Rl/f..S .. P..hase.JI .. 

Boring No . ............ .SB.32 .. 
Surface Elevation ...... 6.47.0 ___ _ 
Job No ........... 6015l.l2 
Sheet ....... l. . of .. J 

2100 CORPORATE DRIVE ·ADDISON ILLINOIS 60101 - TEL (708) 691-5000 

SAMPLE 

~ Rec M _ N Depth No. _ OlSt 
(ln.) Value (ft.) 

18 M 

,;:Y~--

r 
-

.-'tt" 
~-~' ~~ 

55r--

r-
r-,__ 
,.._ 

r- 5-
,.._ 

r-
r-
r-
,.._ 

r-
,.._ 

r-
1-
r- 1o-
,.._ 

r-
r-
r-
,.._ 

r-

-

- 15-

-

-
-

r- 2Q-

r,_ 
r-
1-
r,_ 
~ 

1-
r- 25-
1-

VISUAL CLASSIFICATION 
and Remarks 

Break Ground 6" Below Surface, Pound 
2" SPT to 2.5' 
FILL: Black, Dark Gray, Dark Brown 

~Sand and Gravel, Trace Coarse Gravel r 
I \and Debris, Slight Trace of Stained Sand 

End of Boring at 2.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

SOIL PROPERTIES 
qu PID 

(qa) 
ltsf) (ppm) 

tl\ 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ Upon Completion of Drilling .... ~.._____ Start S/ll/9.0. End S./.l..l./.9..0. 
Time After Drilling Driller .. f:IL ... Chief ... J\KI. ... Rig P-:-.50 
Depth to Water Logger. TJM ..... Editor ..... .SJB..... .. .... . 

~D~e~~Pt-:lt:!!h:-:t~o~C7!a;7v~e~i7!n~---;-:====:=======---=-':=;===:=:=-==-:':""""';'="""l"=--;----=:===:=;-~ Drill Method .. 4 •. 2S." .. .ll>. .. HSA....... ....... . ......... . 
\ The stratification lines represent the approximate boundary between soil 
"-... types· the transition 1118Y be gradual. 



--------------------------------------------~---------------------------------' 

LOG OF TEST BORING 
WARZYN Project ...... Am~d.;an. CheDiital .. ~ni~~s ......................... . 

Boring No . .......... SB33 .... · 
Surface Elevation ...... 6.46,3 

... ............... .. ..... .. RI/F.S PhauJL .. . Job No ............ 6.0.251.12 . 
Location .. . . . .Grlffith~Jradialla. .. .... ....... . .... . Sheet ........... 1 ..... of .... l 

2100 CORPORATE DRIVE · ADDISON ILLINOIS 60101 · TEL (708) 691-5000 

SAMPLE 

~ 
Rec . N Depth 

No. • MoiSt 
(ln.) Value (ft.) 

1 12 M 54 I-
1-

1-
I-

I-

I- 5-

I-

I-

I-

f--

f-- 1Q-

f--

I-

f--

I-- 15-

f---

1-
I- 2Q
I-
f---

1-
I-

1-
r
~ 

I-
f-- 25-
1-
I--
I-

VISUAL CLASSIFICATION 
and Remarks 

Break Ground 6" Below Surface, Pound 
2" SPT to 2.0' 

h FILL: Black Sandy and Gravel, Trace 
Coarse Limestone Gravel and Debris 
SPT Refusal at 2', spoon bounced 
probably rubber object buried 
r 

End of Boring at 2.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

WATER LEVEL OBSERVATIONS 

r 
I 

SOIL PROPERTIES· 
qu PID 

(qa) 
_ils.fJ_ (ppm) 

., 

GENERAL NOTES 

"' !" i 
p .. 

While Drilling SZ Upon Completion of Drilling ..:;;;~.______ Start S./ll/9..0. End S./lJ/9..0. 
Time After Drilling ______ Driller ...... ETL ... Chief .... KKT. .... Rig D-::SC 
Depth to Water Logger .... TJM. .... Editor ..... SJ.JL... . ........ ~ 

\---'D~ep~lt:!!h..::t~o..::C;!;a~v.!::.e.;i;:.n---,--:-====--:-=;':=====,:----=:===:===:==-:-'-:=====:o~ Drill Method A.lS.~ .. JD.J:lSA.. ........................... . 
\ The stratification lines represent the approximate boundary between soil 
'-.... types; the transition may be gradual. 



....... r··,· 

WARZVN 
LOG OF TEST BORING Boring No . ......... .5835 

Surface Elevation ... 638.0 ... 

~ 
Project ... AIDed~an. ... Cbe.mi~td. ServiceL 
... . ............. .. .Rllf.S .. P.ba$e lL . 
Location .......... Gd(fitb~ ln.djaoa ................................. . 

Job No ............... 6.0.251.12 .. 
Sheet ..... l . of . J .. 

No. 

SAMPLE 
i Rec )Moist 

N 
(in. Value 

M 

2100 CORP~~ATE DRIVE ·ADDISON, ILLINOIS 60101 · TEL (708) 691·5000 

Depth 
(ft.) 

1-
1--
r 
r-
1-
r-
1-
1--
1-
1-- 5-
r 
1--

1--

1--
-·· .: ... · 
..-..:-: 
.:.~ 

1- ~;;;:: 
1-- ..,:..· .. 
r :•: 
1-- 1o- ~~: 
1- ·~ 
1-- ......... ....... 
1- ~:-... 
r--- ;;..~-

.;.,.· 

~:~: 
...:.:- ... ...• 
...:.>: 

-

-
-
-2o-

-
-

1-- 25-

VISUAL CLASSIFICATION 
and Remarks 

Sandy FILL On Mounded Surface 
Approximately 15' North-Northeast of 
TP-2 
Straight Drill to 15' 
FILL: Brown Fine to Coarse Sand 

Brown and Gray Fine to Coarse SAND 
and GRAVEL 
Grades to Gray Silty Fine to Coarse 
!$AND at 16.1' to 16.4' 

Gray Silty CLAY, Trace to Little Fine to 
\Medium Sand, Trace Gravel, Moist 

End of Boring at 17.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

SOIL PROPERTIES 
qu PID 

(qa) 
Ctsfl <ppm> 

150 

240 
80 

40 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ Upon Completion of Drilling -~~-- Start . 5/8/9..0 .. End .. 5./8/9.0. 
Time After Drilling Driller ... ETL ... Chief .... KKT. .... RigD~so . 
Depth to Water Logger .... TJM ..... Editor ..... .SJJL... . ................. . 

\---=D::.e~~pF-=It:.:.:h-:t:.::::o-:C:;.:a~v:..::e~i:;.:n'-:-.-===='"7"'';';====-:--";"==;====;==-.,....==c===;=;--l Drill Method ..4.l.S." ... lP. .. HS.A .................................... . 
\ The stratification lines represent the approximate boundary between soil 
'-... types; the transition may be gradual. 

! 



LOG OF TEST BORING Boring No. . .... SB36 ...... . 
Surface Elevation ..... 647.1 __ WARZYN Project ...... AIII~_ricanCb~.mical ~nices 

. . . Rl/fS Phas~JL ...................... . Job No ............. 60251,12 .. 
Location ..... Griffith~Jndiana ............................... . Sheet 

,~ ·; 

..... l. . of 1 .... --~ 

2100 CORPORATE DRIVE ·ADDISON, ILLINOIS 60101 · TEL (708) 691·5000 

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES: 

~ Rec Moist N Depth and Remarks 
qu PID ~ 

No. 
Value (ft.) 

(qa) 
(ppm) (in.) Ctsfl 

Straight Drill to 8.5 Feet ~-
I- ~-
I-

0 
f-- ~. 

~:. 

f-- <1.0 
f- --~-;:~ .. ~ ... ~; 
I- 5- '.. -~ ' . ,.: .. 

.. 
f- T •· 

f--

f- Encountered Refuse such as wire, 

" 
p 

I- bed-springs, and cloth in a Silty Sand ~· 

f-
Matrix F: 

I- 150 

18 M 12 
Cuttings from 7-8' Moist to Wet, and 

1 I- Black with Slight Oily Appearance r f- 50 
1()- WASTE: Orangish-Brown, Tarry 

1- Substance, Very Cohesive and Gummy, 
I- Trace of Grayish-Purple Clay and Debris e 
I- . 
f--

f 
I- f 
1- .. 
t-- 15 . -· 

·.· .. ·. Black and Dark Gray (mostly oily -'1 2 12 w 19 I- ·-· 
1- .. stained) Medium to Coarse SAND and 170 

'1:'lYine to Co~rse. Gravel, Some Oily ! I- -·:.-·.- Substance m Silt at 16' to 17' ~-

f- :-:·>:-: 
·-· 

I- _··.:-.· 
f- _.- .. 
f-- 2Q- :_: ·.:-:: Grades to Brown and Gray Fine to f- . 

. • i I- ·-· Coarse SAND, Trace to Little Fine to 
f- ... 

Coarse Gravel, Trace of Oily Staining at ·.· .. ·. 
3 10 w 27 . -· 22' 70 ~ f- ·-· .-· . 

I- . -· 
~ ·-· 

.• 

1- End of Boring at 23.5 Feet 
1- Borehole Backfilled with 
I- 25- Bentonite Holeplug 
1-
I-
f-

WATER LEVEL OBSERVATIONS GENERAL NOTES .. 
While Drilling ~ Upon Completion of Drilling .... ~.______ Start .. 6/719.0 .. End .. 6/7/9.0. 
Time After Drilling ____ Driller ...... ET.L ... Chief .... KKT .... Rig D~SQ· 
Depth to Water Logger .... .TJ.M. .... Editor ..... SJB...... . ............ l. 

\.......:De~~p~lt~h~t~o~C~a~v~e:.,;i~n!........,,..,.====~=.====:--==:======;o=-..,-=====;:;~ Drill Method ..4 .•. l.5.~ .. JP. .. .HS.A ................................ . 
~ The stratification lines represent the approximate boundary between soil '-.. tvees· the transition 11111y be gradual. 



·~ . .:.-

<''l .:::'A 

§ 

. ~ .... 

r 

WARZYN 

~ 

LOG OF TEST BORING 
Project ...... AmtdtaQ ... Ch.emh:al .. Senites .... . 
...... ..... .. .... ....... .......... RJIFS .. PbanJL ............. . 
Location . . .. . .... Gdffi.tb •. h•dha,oa . 

Boring No . ............ SB31 
Surface Elevation ...... 6.48.6 . 
Job No .............. 6.02.51.12 .. 
Sheet ....... J . of l. 

2100 CORPORATE DRIVE - ADDISON ILLINOIS 60101 - TEL (708) 691·5000 

SAMPLE 
No. J Rec Moist N Depttl 

~(in. Value (ft.) 

2 M 68 

16 w 32 

-
-
-

-
- 5-

-
r-

r-

-
1o-

-
-
r- -· 
r- -· ·-· 
r- .. 

·-· r- .. ·:. ... 
r-- 15- ::·.:-:.· 

.• - ·-· .. 
... .. ·: 

-
r-
r ... 
r- 2o- :.:·>-
~ ·-· 
r-
~ .··.:-

VISUAL CLASSIFICATION 
and Remarks 

Straight Drill to 8.5' 
Log Based on Cuttings: (0-3') FILL: 
Black and Brown Silty Sand 
(3-7') Buried Objects Encountered While 
Driiiing Through Fill 

Log of Spoon Sample: WASTE and FILL: 
(8.5-8.7'} Black Rubbery Solid Waste, 
Trace to Some Tarry Solids Incorporated 
in Rubbery Solid (possible layers) 
(8.7-9.0'} Dark Purple Paint-Like Solid 
Mixed in a Sand and Gravel Matrix 
(mostly consolidated) 
(9.0-10.0+) Black (stained) Fine to 
Medium Sand, Trace Silt, Possible 
Cinders and wood and paint solids Debris 
\Estimate Fill to 12.5' 

Continue Drilling to 15.5' 
Brown and Gray, Fine to Medium SAND, 
Trace to Some Brown and Black Oily 
Saturation, Trace Roots. 
Continue Drilling to 22' 

SOIL PROPERTIES 

50 

90 

~--~---r---r--;-

3 16 w 

l 

53r-
r--

~ 

r-
- 25-

-

··.:· Grayish-Brown Fine to Medium SAND, 
Trace Silt. 

End of Boring at 23.5' 
Borehole Backfilled with 

Bentonite Holeplug 

20 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ Upon Completion of Drilling .... ~._____ Start .. 6/8/9..0. End .. 6/819..0 .. 
Time After Drilling ______ Driller ..... EJL ... Chief .... KKT .... RigD-::5.0 .. . 
Depth to Water Logger ... TJM .... Editor ..... SJJJ...... .... . ......... . 

~D:::_;~ep~1t::.:hc..:t:!:o-:C:::;:a~v:.:e:_,:i=;.!n:____,,-:-====-:-'':';====:--=:==:=====;==---:-=====:=;--l Drill Method .. 4 •. 2S." .. lP. .. HS.A ........................ . 
\ Ttle stratification lines represent ttle approximate boundary between soil 
'-.... types· ttle transition may be gradual. 



WARZYN 

~ 

LOG OF TEST BORING 
Project ..... Ameri~an CbeolicaL~n.ices 
................. . .................. Rl/FS .P.bau .. IL ..... . 
Location ... . .. G.riJfitb~_.Indiapa . 

Boring No .. ....... S838. 
Surface Elevation ... 647,0 -~ 

Job No. .......... .6.0.251.12. . . 
Sheet ......... L ... of. .... 1 .......... :. 

2100 CORPORATE DRIVE· ADDISON ILLINOIS 60101 TEL (708) 691·5000 

SAMPLE 

~ Rec M . N Depth 
No. • • OlSt 

~ m.) Value (ft.) 

VISUAL CLASSIFICATION 
and Remarks 

8 w 

2 3 w 

3 16 w 

4 14 w 

-
-
-
-

- 5-

-

-
~ 

-

70-

1G-

-
-

-

-
- 15-

23-

60~ 

Straight Drill to 8.5' 

FILL and REFUSE: Metal Scrap and 
Wire, Trace of Paper and Plastic in a 
Black Clayey Sand Matrix 

. Poor Recovery of FILL: Light Brown 
Sandy Clay with Traces of Black and 
Dark Brown Oily Staining, Trace Metal 
Fragments. Slight Rubbery and Sticky 
Texture, Trace Fine to Coarse Sand and 
Gravel. 
Estimate Fill to 17' 

2G- :_:.::.::. 
~ Continue Drilling to I 8.5' 

93~ 

~ 

~ 25-
~ 

t-

. . . Brown to Fine SAND, Trace to Some 
: ._::.. Medium to Coarse Sand and Gravel, 
... _ . Trace to Little Silt, Trace Oily Staining 
:::::·- Grades to Brown Fine to Medium SAND 
f-'-'-'-' \_at 22', Trace to Little Silt r 

End of Boring at 23.5 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

WATER LEVEL OBSERVATIONS 

~ 

SOIL PROPERTIES 
·'f qu PID 

(qa) 
C tsfl (ppm) 

.. 
·.~ 

0 

5 
150 f 

~------+---~--t--4-• 

100 ~ 
11--------+---~--+--

55 
lt---------+---~--t--4-1' 

;: 
; 

.. 

GENERAL NOTES .. 
While Drilling ~ Upon Completion of Drilling --~'----- Start .. 6/8/9.Q .. End .. 6/8J9.Q .. 
Time After Drilling ____ Driller ...... E.J.L ... Chief .... KKT. ... Rig D.-::50 
Depth to Water Logger .... TJ.M. .... Editor ..... .SJ.B.... . ........ ... 

~D~e~~P~1t!!.h...;:t~o ..;:C~a~v!:..e ~in~-;-;-======='--::-'':'f"'==:=:'==:o'7"'":7=o;===~=--:-=:===~-l Drill Method ..4.15." .. .l.D. .. HSA ................................ . 
\ The stratification lines represent the approximate bou-odary between soil 
'-.. types· the transition may be gradual. 



·~ 

··'r' 

r--

LOG OF TEST BORING 
WARZYN 

Boring No ......... .5839 
Project ... Am~.d~a.-... C.b.~.~Jtal SerY.h:es. . Surface Elevation ...... 644.9 . 

No. 

3 

SAMPLE 

18 w 

20 w 

........ ..... . . .. .............. lU/F.S .. P.bll$eJL Job No ............. 60JSJ.U ... . 

2100 Lc:::::E .. ~~·I·~ .. ·-·::::b~I:~~:~:~101 · TEL (708> 691-::::t ...... L of .. l ...... ~ 

-
>- 15-

21r
r 

r-

VISUAL CLASSIFICATION 
and Remarks 

Straight Drill to 8.5' 
(0-5') FILL: Dark Gray Clayey and 
Silty Fine SAND, Traces of Debris such 
as paper, plastic, and rubber. 

FILL: Black Silty Fine Sand (Stained 
with Solvent Odors) 
Becomes WASTE: Black, Brown and 
Dark Gray Waste in Sandy Matrix, Traces 
of Rubbery Glue-Like Material and Oily 
Saturated Sandy Fill 

Brown and Gray Silty Fin.: SAND, Trace 
· ··:: ·. Medium Sand, Trace of Thin Silt Layers 

(1/4") at 16.0-16.7' 
~ .. ··. 

Continue Drilling to 22' r- 2D- :·.· :·,.· 
r- : .. :: 
r-
r-

63r 
r-

~ 

r-
r- 25-
r 
r-
r 

•' : 

.. Grades to Brown and Gray Fine SAND, 
~~Trace to Some Silt, Trace to Some Gray 

Silt Layers at 23-23.3' (1/4-1/2" thick) 
Trace of Possible Discoloration in Sand 
above Silt Layers 

Gray Silty Fine SAND with Silt Layers, 

SOIL PROPERTIES\ 
qu PID 

(qa) 
( tsf l (ppn) 

0 

40 

150 

r 60 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ Upon Completion of Drilling ....:;;~.______ Start .6/l..l/9.0 End 6/.l..l/9..0. 
Time After Drilling ____ Driller ..... ETL ... Chief .... KK.I. ... Rig.:O.~so. 
Depth to Water Logger .... TJM ..... Editor ..... .SJJL... . .. . 

~D~ep~1t~h-:t~o-:C7a";-;v:.!:e~i~n~~===-=-'~===-=--~~"""':"=-~===:=o---l Drill Method .. 4.2S" ... l:P .. l.ISA .................................. . 
\ The stratification lines represent the approximate boundary between soil 
'-. types· the transition may be gradual. 



LOG OF TEST BORING 
WARZYN Project ..... Am~ricao Cb~mical ~r:vices . . ...... . 

~ 
.. RiffS .Phase .. U.... . .................. . 

Location ......... Griffith,Jndian~t 

Boring No. . .. .. 5839 .. ~ 
Surface Elevation ..... 644.9 . 
Job No ........... 6.0251.12 . 

~-:. 

Sheet .... 2 . of ...... 2 ... .. . ;:: 
·i3:• 

2100 CORPORATE DRIVE - ADDISON, ILLINOIS 60101 TEL (708) 691-5000 

SAMPLE 
No. J ~ec Moist N Depth 

~(ln.) ValUE (ft.) 

I- 3G-

- 35-

-
-
-
-
- 4o-

-
-

-
t-- 45-

1-

t-
1-

t
r 
I-
I-- so
t-
t--
1-

I-
1-
1-

t-
1--
1-

1-- 55-
I-

1-

VISUAL CLASSIFICATION 
and Remarks 

Grades into Gray Clayey Silt, Wet to 
\Moist and Becoming Dense 

End of Boring at 23.5 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

SOIL PROPERTIES--; 
PID 

(ppm) 

r~ 

I 
i 

... 



·-·J -·,-·-

LOG OF TEST BORING 
WARZVN 

~ 
Project ...... .Am~r:i!;•Q ... C.btiiJ.i(:•l .. ~n'i(:es .. . 
. . . ............. . ...... lU/f..S.Pb~eJI .. 
Location ... . .......... Gdff.llh .• Jndiana 

Boring No ..... ....... 5840 
Surface Elevation ...... 64.4.2 ... 
Job No .............. 60151.12 
Sheet ..... L. of L 

2100 CORPORATE DRIVE - ADDISON, ILLINOIS 60101 · TEL (708) 691-5000 

SAMPLE 

~ 
Rec . N Depth 

No. . MOISt 
(ln.) Value (ft.) 

-
-

r-
r-
~ 

r-
f- 5-
r-
r-
r-

VISUAL CLASSIFICATION 
and Remarks 

FILL: Brown and Black Silty Fine to 
Coarse Sand, Traces of Plastic and Paper 
Material. 

SOIL PROPERTIES 
qu PID 

(qa) 
Ctsfl (ppm) 

5 

~ 
).'; ._ f-

~ 

Grades to Black Fill Material with 
Plastic, Wood, Metal Fragments and 
Refuse 

40 "';· .. ') 

-..;:;.~· 

14 w 10 ... ., 
.· .. 

-
-

At 8' Material Becomes Brown Fine to 
Medium Silty Sand, Black Stained 

1 D-+~h Patches, Trace of Wood, Roots and 
Petroleum Sheen to 1 0' r 

-

-
-
-
- 15-

'--------1 

End of Boring at 10.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

120 

-~?-~ "~.-~-: f-
. ' 

-~f ~ 

~ 

_:i ~ 

f-
~ 

- zo-

-~-

-

-
-
- 25-

-

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ Upon Completion of Drilling ...... ~..____ Start ~/1.3./.9..0. End ~l.l.3./.9.0 
Time After Drilling Driller .... ETl.. ... Chief .... .T.JC ...... Rig D-:-:5.0 
Depth to Water Logger .... .T.JM ..... Editor ...... SJB...... .. . 

\---!D::::.e~~p~lt:!:.h_.;t::::.o-:C::;.:a~v~e~i:;.:n:...._..,-:-====--:-'77===...,_-=~....,.. ........ .,...===~-l Dr ill Method .. 4 .• 15." ... lD .. JI.SA ............................. . 
\ The stratification lines r!!J)resent the approximate bou'ldary between soil 
'-.. types; the transition may be gradual. 



-----------------------------------------------------------------------------·~ 

WARZYN 
LOG OF TEST BORING 

Project ..... Amer.ic:~:an.CbeQli.c:~d.. ~nh:es ...................... . 
Boring No. . .. .5841 ......... · · 
Surface Elevation ..... 644.9 .. . 

... ........ .. . . .......... .. ... Rl/F.S .P.b.ase..II.... .. . . . ................... . Job No ............. 6.0Z5.l.l2 H •• 

Location ............... Gdffith~Jndiana ..... . Sheet ......... 1 of. .2 ..... ·' · 

2100 CORPORATE DRIVE · ADDISON, ILLINOIS 60101 TEL (708) 691·5000 

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES:· 

No. J ~ec Moist ~ .... Depth and Remarks c:> PID 
[<tn.) Val- (ft.) ctsfl Cppn) 

~--~--~--~--r---~=r-------------------------------.-,r-~~~r---r-~---r~? 

14 M 

2 12 w 

r 
~ 
....... 

-
14 -

5-

-

-
-

-
- 1D-

-

-
-
~ 

r- 15-

-
1-
r-
-
-
1- 2D-

1-
r-

56r-
1-

1--
r-
1-- 25-
~ 

1-
r-

FILL: Black and Brown Sandy Matrix 
with Wood, Paper, Metal, Plastic 

Cuttings Range From Garbage Refuse in 
a Gray Sand Matrix 

Becomes Same FILL Refuse Material 
with Silty Sand Layers with Varying 

~:"mounts of Silty Clay Layers and Coarse r 
[ \Sand, Yellow Staining at 23.5' 

End of Boring at 23.5' 
Borehole Backfilled with 

WATER LEVEL OBSERVATIONS 

lt----~1--0-f---+- .. '~·.:..· 

~ 
I :.. 

., 

GENERAL NOTES 
While Drilling :SZ Upon Completion of Drilling _..I.____ Start 6./13./9.0. End .6/13/9.0. . 
Time After Drilling ___ Driller ...... ~T.L ... Chief .... TJ.C ...... RigJ>.:::.SC 
Depth to Water Logger H .. TJM ..... Editor ..... SJlL... .. ........ ~,.. 

\---.!D~e~~p~1t!!.h ..;.to~C~a'.;-v!:..e ~in~-:-:-===='-:-'~===;-.::==o;===7"=--:-===~-l Drill Method .. 4.15..~ .. JJ>. .. .H.SA ................................ . 
\ The stratification lines represent the approximate boundary between soil 
'-.. types: the transition may be gradual. 



'...- ·~ 

.:-._.:_• 

No. 

LOG OF TEST BORING 
WARZYN Project ...... Amed.c:aQ ... C.h.e.mJc:aJ ... Services. 

Boring No .... ..... .SB~.3A. 
Surface Elevation .... 

...................................... :Plu.-R.l .. Rllf.S .... . Job No. . .... 6.0.Z.S.l..03 
Location ................. Gdf.fith,..I-.diana .. . Sheet .... 1 ... of .I 

RORATE DRIVE ADDISON Il 60101 TEL(312) 691·5000 

SAMPLE 

N Depth 

VISUAL CLASSIFICATION 
and Remarks 

Crushed Stone and Sandy Surface 

FILL: Dark Gray, Gray, and Brown Fine 
to Medium Sand. Trace of Silt and Clay. 
Several attempts to drive split spoon for 
soil samples. All unsuccessful due to 
obstructions and refusal. 
SB-3A and SB-3B are additional 
unsuccessful boring locations which were 

S.....P::I::t:h abandoned due to similar conditions of 
obstructive material near the surface. 
Field decisions were made to abandone 
the entire boring location for a test pit 

-1 ). 

End Boring at 5' 

Upon Completion of Drilling ___ _ Start .. 8/.l/89. .. End .. 8./.l/89.. 
Driller ...... ETL ... Chief .... KKT. .... Rig:P.SO 

___ ! Logger .... .TJM ... Editor .... .T.WP..... . .. . 
~~~~m1~~"Un~~~rt!~~~iM't.;"'i:~:;:"v"&:t:::;~M"lDrill Method .. 3 .. .l/4.".J,P. ..... JJSA ............... . 



WARZYN 
LOG OF TEST BORING 

Project . Am~r.i~~l:l.Cb~mi<:~J.S~r.ri~~$ ................ . 
Boring No .... .. SB~4 
Surface Elevation 

.... r.lt~$~ J lU/f.S .. . Job No. . J)Q.Z.Sl.OJ 
Location .. . .. ..Gdffi.tb~.Indiana .... . Sheet ........ 1 .. of ..... 1. 

RORATE DRIVE ADDISON IL 60101 TEL(312 691·5000 

SAMPLE 

No. ist N Depth 

18 D 

2 4 M 

VISUAL CLASSIFICATION 
and Remarks 

Vegetated Surface 
FILL: Black Silty Sand, Trace of Slag 

FILL: Brown and Black Silty Sand 

Spoon from 4-6' sample interval returns 
to surface covered with tar like 
substance. Open spoon to reveal poor 
recovery of brown sandy fill. Discover 
black liquid present inside hollow stem 
augers approximately 5' below ground 
surface. Innovate sampling device using a 
4 oz jar taped to a tremmie pipe 

sample of black liquid. 
nate boring. 

End Boring at 6' 

SOIL PROPERTIES 

GENERAL NOTE 
While Drilling ... ~.______ Upon Completion of Drilling ___ _ Start .. 8/.l/8.9. .. End .. 8/.l/8.9. .. 
Time After Drilling 
Depth to Water 

Driller ...... ElL ... Chief .... KKT .... RigP. .. SO. 
____ J Logger .... .T.J.M ..... Editor .... TW.f..... . . . . ~ 

~~~-;;;ill;~~lii~~~~t"he~~~:te"~~:';b~=~rlDrill Method .. 3 ... ll4.~~ .. 1..P. ..... HSA ........................... . 



WARZYN 

~ 

LOG OF TEST BORING 
Project ... Amed.4;•Q ... C.b~mi~ld .. Sen·ices ... 
......................................... J»b.a$~ . .l.Rl/I'S .... 
Location ............. Gdf.fi.t.b.~. h~diana .. . 

Boring No ... ..... .S.B:::.4A 
Surface Elevation 
Job No. ...6.0ZS.l.03 
Sheet.. 1 .. of 2 

RORATE DRIVE ADDISON IL 60101 TEL 691-5000 

N Depth 

0 w 

2 0 w 

3 20 w 

VISUAL CLASSIFICATION 
and Remarks 

Straight drill to 10' at boring location 
1 0' south of SB-4 
Strong solvent-like odor 

Attempt sample interval at 1 0-12'. Spoon 
refusal, no sample. 
Continue drilling to 13' 

13 -15' poor recovery. 
Solid paint and paint like resin 
(spongy). 
Continue drilling to 17' 

Traces of samples obtained during split 
spoon attempts revealed Dark Brown Silty 
Sand with Traces of Black Oily Waste, 
Orange and Blue Paint Pigments, and a 
Cloudy Liquid. 

and/or Waste to 18' 

NS 
While Drilling ~ 6.0 Upon Completion of Drilling ___ Start 8/J.0/89. End 8/l.0/8.9. 
Time After Drilling Driller ...... ETL ... Chief .... KKT. .... RigP SO 
Depth to Water ___ ! Logger ..... TJI\:1 .... Editor .... .T.WJ» .. .. 

~9~~~CnaTcv~ef;i~trn~~~~"the~~~it:~~;'Vi~~~:il-lDrill Method 3 .l/.4.". .. l.l>. ... HSA. ....... . 
........................................................................................................ -/ 



WARZYN 

~ 

LOG OF TEST BORING 
Project .... Ameri~~n Che~.i-~--l.Ser.rJ~es. 
...... .... .. . . .............. Pb~~e. LRI/FS ...... . 
Location ... . .. . .Gdff.Hh~Jndia!la 

Boring No. .SB~4A ~ 
Surface Elevation 
Job No ......... 60J5L03 
Sheet ..... 2 .. of 2 ... 

ONE PI~OCE PLACE • SUITE 1110, ITASCA, ILL. 60143 TEL(312) 773·8484 

SAMPLE 
No. t ~ec Moist N Depth 

~(ln.) 

-

-

-
t-

r- 25-
t-

I-

t-

I-

f-

I-

t-

I-

t-

r- 3G-

-

I

t

I

t-

- 35-

-

-
-

-

- 4o-

-
-

VISUAL CLASSIFICATION 
and Remarks 

v~M_e_d_iu_m __ S_A_N_D_. ________________ ~/ 

End Boring at 20' 

SOIL PROPERTIES -
qu xplo lfleld Ho\; 

(qa) Hnu sive VOC to; 
_(t~fl Gas llolat!'r 

f::: 
"~ 

I 
" 

" r 

. 
! 

e 
~ 
t 

~ 
I 

t 

·0:~ t 
( 

.-/. 



,·::~· 

t~~ 

~ 
-~·· .. .. 
'· 

... 

-.... 
: I 

\ 
·...;J 

~ ' 
,jG 
~ 

--;;tj 

.~.:,;~ 

tit ..-

.,.~ ....... 
q 
-~-~:· _,. 

'..',.ti 

;·•· 

_;·~· 
·31~ 

LOG OF TEST BORING 
WARZYN 

~ 
Project .... Am~.d4;•Q ... Cb~mJtaLS~r:vi~e$ . 

. . . . ......................... :Pb.a$.~ .. LRI/FS 
Location ............ Gdffith.Jndiana . . 

Boring No. .. ......... SB.::: 5 . 
Surface Elevation ........ . 
Job No. . ... 6.0.l5.J.Q3 
Sheet ..... J .... of .... 1 

RORATE DRIVE ADDISON IL 60101 TELC312) 691-5000 

SAMPLE 

No. Rec _ h 
_ Mo1 st N Dept 
ln. 

16 D 

0 w 

3 18 w 

4 4 w 

5 18 w 

6 18 w 

VISUAL CLASSIFICATION 
and Remarks 

Well Vegetate Surface 
FILL: Black to Brown Fine to Medium 
Sand, Trace of Silt and Fine Gravel 

Solvent-like odor 

FILL: Black-Dark Gray Silty Sand, Some 
Debris like paint, rags, plastic, sludge, 
oily 

Brown Fine to Coarse SAND, Trace to 
Little Fine to Coarse Gravel, Trace of 
Silt 

End Boring at 17' 

ENERAL ES 
Start . 8./.3/59 .. End .. 8./.31.89 .. 
Driller ...... ETI... ... Chief .... KKT ..... Rig :P .. .S.O .... 

___ :Y Logger ..... TJ.M .... Editor .... .TWP .. . 
~~~fi:aim~~~~~~lt't~~~mat:~~~bf,t,=~fliDrill Method .. 3 .. .l/4.~ .. l.P. •.. HSA .. 



2 

3 

4 

WARZYN 
LOG OF TEST BORING 

Project . . Amer.i~~n. . .C.h.~.mic~LSe.n.ice$ ...................... . 
Boring No ...... SB~6 
Surface Elevation 

... ...... P.ha$e. .. LRI/FS ... . Job No ............... 6.0251.0.3 ........... . 
Location ................ GriJfith.~J .. dhma .. Sheet .......... l ........ of 1 

RORATE DRIVE ADDISON IL 60101 TEL(312) 1·5000 

ist N Depth 

18 D 

12 D/M 

2 w 

22 w 

10 w 

VISUAL CLASSIFICATION 
and Remarks 

FILL: Black to Brown Fine to Medium 
Sand 

Spoon refusal at 5.5', sample reveals 
Brown Fine to Medium Sand to 5', then 
distinctive color change to black at 
5. 7', strong solvent/glue-like odor, 
moist 

Poor Recovery, strong solvent odor with 
black heavy oily sheen in water, trace of 
solid paint pigment and cardboard waste 
to 11.5' 
Black wet silty sandy fill with trace of 
paint, oil, foam, wood from 11.5' to 15' 

Brown-Gray Silty Fine to Coarse SAND, 
Trace to Little Fine to Coarse Gravel 

End Boring at 15' 

SOIL PROPERTIES 

GENERAL 

'· 
i 



WARZYN 

~ 

LOG OF TEST BORING 
Project ...... Ame.r.h;an .. C.bemi~ld. Services .... . 
....................................... R.Jif.'S. Pba$eJL 
Location ............. Gdf.fl.t.b.JIJdiana .. . 

Boring No ... ......... 5841 ..... . 
Surface Elevation ...... 6.4·t9 .. 
Job No ............. 60Z.S.l,l2 
Sheet .... l . of ..... 1 . 

2100 CORPORATE DRIVE • ADDISON ILLINOIS 60101 · TEL (708) 691·5000 

SAMPLE 
>'.i 1-----=~ ~R-ec---r-. ---r-N-..-D-ep-t-lh 

No. . Holst 
(ln.) Value (ft.) 

-;":\ 

~# -

.•. ;J 

-
-
r-
r- 3o-
r-
r-
r 
r-
r-
r-
r 
r-
r 
r- 35-
r-
r-
r-
r-
r 
r-
r-
r-
r 
r- 4G
r-
r-
r 
r-
r 
-
-
- 45-

-
-

-
-
-so-

-
-
-
-
- 55-

-

VISUAL CLASSIFICATION 
and Remarks 

Bentonite Holeplug 

SOIL PROPERTIES 
qu PID 

(qa) 
Ctsf\ (ppn) 



LOG OF TEST BORING Boring No ...... . SB42 .. ; 
Surface Elevation .. J)4l.S . ~" 
Job No ............ 60251.12 .. ······/. 
Sheet .......... L. .. of ... J '-' .. . ·t, 

WARZYN 

~ 
Project Amerh;an. Cbemi~al .. ~r.ri~es .................. . 

. ..... ........ ..... ........ RI/FS PhaseJL. 
Location ........ Grif(Hh.JIIdi•n• .. . 

2100 CORPORATE DRIVE ·ADDISON ILLINOIS 60101 · TEL (708) 691·SOOO 
-..... 

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIE~· 

i Rec 
N Depth and Remarks 

qu PID ~ 
No. 

(in. 
) Moist 

ValUE (ft.) 
(qa) 

(ppm) Ctsfl 

Clayey Material at Surface, Possible Cap ~ .. ~ .. 
I- ~ ... 
I-

~ 
~ ~ 

., 

~ 

1 12 M 100 
:-: ~::::·~· 

f- s- FILL: Garbage Refuse Material .. 
1-

Including Glass, Metal, Wood, Burn 0.0 r 
f- -----, Plastic in a Brown, Black, and 

' ~ Gray Sandy Clay Matrix k 1- ~ .. 
~ 

f-

1- ! 

1- I 
~ 1o- !, 

1- ., 
~ 

1-
1- f 

I- ~ 
1- • 
I- 1S .1. Estimate Fill to 15' ! 1-

(1. ·~i 1- ::·;~·-~.. !.~ .. r i Gray and Brown Fine to Medium Silty I 
1- ri SAND, Trace Silty Clay Layers 
1- ri / 

~ r; 
2 8 w 87 1- r; 4.0 

1- r; zo- :.· .. 
II 

1- t 
1- End of Boring at 20.5 Feet ~ 
1-

Borehole Backfilled with -
Bentonite Holeplug !~ 

-
~ 

I-
1-
I- 2S-
1-

~ I 
WATER LEVEL OBSERVATIONS GENERAL NOTES 

While Drilling ~ Upon Completion of Drilling ..... ~....____ Start 6/.1.4./9.0. End 6/.1.4./9.0. 
Time After Drilling ____ Driller ...... ETL ... Chief .... .TJ.C. ..... Rig P-::SO 
Depth to Water Logger .... .TJ.M. .... Editor ..... SJB. .... . ........ ,. 

~D~e~~O~It:!!h....!t~o....!C:;.:a~v:.!:e~i~n:.___,-:-===---__,....,o;=;=====:---==;====!"=-..,.......==~-l Drill Method .. 4 .• l.S.". .. ID. .. .HS.A ........................... . 
\ The stratification lines r~resent the approximate botrdary between soil 
'-.. types· the transition may be gradual. 



LOG OF TEST BORING 

Location ................ GriJfi.th~ .. l~dianll 

WARZYN 

~ 
Project ...... Am~ri~ai:I.C.b~mJcaLSenices . 
...... ...... ...... ... . ... . ... . ......... RI/FS .. P..hllu. JI... .. ... ... . . . ........ . 

Boring No ...... .... .584.3 
Surface Elevation ...... 650.2 . 
Job No ................ 6.02.5.1.12 .. . 
Sheet .. . .l.. of l 

2100 CORPoRATE DRIVE ·ADDISON, ILLINOIS 60101 · TEL (708) 691·5000 

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES 
No. J ~ec Moist N Depth and Remarks <:> Pio 

~(ln.) Value (ft.) rtsfl (ppm) ' ~--~~~--~~~~~==--------------------------------~~--~~~~--r--1---+--~ 
'"' .... 1 FILL: Dark Brown Silty Fine Sand Fill 
•;:c·; 1----_,...-----+------+-----+- with Traces of Solid Paint Pieces 

.... 

2 

At 0.5' Grades to Brown and Dark Brown 
Silty Fine Sand Fill, No Odor 

Becomes Brown Fine SAND, Trace Silt 

End of Boring at 4.5 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

0 

" v 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ Upon Completion of Drilling ...... ~.____ Start 6/14/9.0 End 6./H/90 
Time After Drilling ___ Driller ...... ETL ... Chief .... .T.J.C. ..... RigP:::50 
Depth to Water Logger. TJM .... Editor ..... .SJJJ .... . 

\-D~eo~:t~h~t~o:...;C::;.a~v:.!e~in~...====:========'-:-:-''7,======~~~~""L"':====='7-1 Drill Method 4.JS." .. JP .. .HSA ............... . 
\ The stratification lines represent the approximate boundary between soil 
'-. types· the transition may be gradual. 



LOG OF TEST BORING 
WARZYN 

~ 
Project . Amedc._n .. Chemical.~r.:dces 

. ..... ........ . .. .. :Ql/f.S PbaseJl..... .. 
Location .. . G.r.iHHb~ Indiana ..... 

Boring No. . . ..5844 ..... '· 
Surface Elevation ... 649.1.:·, 
Job No ........... 60JSl.U ..... . 
Sheet .......... L. . of .. l 

., 
2100 CORPORATE DRIVE- ADDISON, ILLINOIS 60101 -TEL (708) 691-5000 

SAMPLE VISUAL CLASSIFICATION 
and Remarks 

SOIL PROPERTIES 

No. ~ Rec 
(in. >Moist 

1 10 M 

2 10 M 

N Depth 
Value (ft.) 

2h-

f-
~ 

f-

12lf-
~ 

~ 5-
f-
f--

~ 

f--

f-

f- 1o-

f--

~ 

~ 

1-

I-
1-
f-- 15-
1-
I-
1-
I-
f-
f-
f-
~ 

f-
f- 2o-
f-
f--

f-
f-
f-
f--

f-
1--
f-
I- 25-

-

FILL: Dark Brown Silty Fine Sand 
At 0.7', Becomes Waste: Paint Solids in 
a Sandy Matrix at 1-2' below surface, 
Strong Solvent Odor, Paint Solids Include 
Yellow Purple, White, and Red Pigments, 
Dry /Moist with a Slight Rubbery Texture 

h Becomes Dark Gray Silty Fine Sand Fill, f 
Traces of Dark Staining, (Some Oily) and 
Solid Paint-Like Pigments, Trace Fine 
Gravel. Strong Solvent Odor 
I 

End of Boring at 4.5 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

qu 
(qa) 

--'-1s.fl 

PID 
(ppm) 

80 

AC . '"' 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ Upon Completion of Drilling ... X.____ Start .6.1.1.4./.9.0. End 6./H/9.0. 

~ 
I 

Time After Drilling Driller ...... ~TL ... Chief .... TJ.C. ..... RigD.-::5( 
Depth to Water Logger .... TJ.M .... Editor ..... SJ.JJ...... .. ......... . 

\---;D~e~~p~lt:!!h~t~o..;C~a~v!:.e.;_in~.........====...===""""':"~"!"':""'===~-==::===:==:===;=o==-:..=.=====~~ Drill Method .. 4 .• JS.~ ... ID. .. liSA ............................. . 
\ The stratification lines represent the approximate bouldary between soil 
'-.... tYPe$· the transition 1118V be gradual. 



... I 

LOG OF TEST BORING 
WARZVN 

~ 
Project ..... Amedt•Q ... C.b~mic:•l.~r:vic:eL .......... . ....... . 
... ........ .............. . . ..... lU/f.'S. Pbase Jl ............ ........ . . 
Location .................. Gr.if.fUb .... IAdhlPa ................................ . 

Boring No ........ .. SB45 
Surface Elevation ...... 6.50.5 
Job No ................ 60151,12 . 
Sheet ......... J...... of. .... L 

2100 CORPORATE DRIVE -ADDISON ILLINOIS 60101 - TEL (708) 691·5000 

SAMPLE 
No. J ~ec Moist N Depth 

~(ln.) Value (ft.) 

1 10 M 22r-

r-
r-
r-

18 M 7f-
I-

I- 5-
r-
I-
r-

VISUAL CLASSIFICATION 
and Remarks 

FILL: Brown and Dark Brown (some 
Black staining) Silty Fine Sand, Trace 
Fine to Coarse Gravel, Slight Solvent 
Odor 
Becomes FILL: Brown to Dark Brown 
Silty Fine Sand, Trace Fine to Coarse 

r\ Gravel, Moist ( 

End of Boring at 4.5 Feet 
Borehole Backfilled with 

SOIL PROPERTIES 
qu PID 

(qa) 
Ctsfl (ppm) 

125 

,..,n 

.... _.; - I- Bentonite Holeplug 

. ' 
::' 
-:. ·~ 
.; __ ) 

f-
I-
r-
I-
f-
I- 1(}-

-
-

-
-

- 15-

-
,..... 

r-

I-

I- 2o-
r-
I-
r-
I-
f-
I-
f-
r-
- 25-

-

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ Upon Completion of Drilling ...... ~...____ Start 6/H/.9.0 End 6/H/.9.0. 
Time After Drilling Driller ..... ETL ... Chief .... TJ.C ..... Rig:P~so . 
Depth to Water Logger ... TJ.M ..... Editor ..... .SJB...... . ...... . 

~D::::.e~~p~lt::.:h~t~o=-=C~arrv~e~iT:n=--.-;-::=:~':="':~--:-=~=======;--~=:=="""'i"==-...-=7==~-1 Drill Method .. 4 .• 1S." .. JP. .. HSA ................................. . 
\ The stratification lines represent the approximate bou-dary between soil 
'-. types· the transition may be gradual. 



LOG OF TEST BORING 
WARZYN Project .... .Ameri~~_. .. C.be01icld. .. ~.n.i.ces ....................... . 

. .. . lU/fS Pbase.JL ... 
Location .. .. . .. Griffith~ Jndia.-a .. 

Boring No. . .. .. 5846 . · 
Surface Elevation . 648,2 
Job No. ......... ..6.025.1.1 2 . 
Sheet ......... L of ..... 1 ....... , 

2100 CORPORATE DRIVE -ADDISON, ILLINOIS 60101 - TEL (708) 691-5000 

No. 

1 

2 

SAMPLE 
Rec . N Depth 
• Mo1 st 

~ln.) Value (ft.) 

12 M 81-

10 M 79 

-
-
,__ 

1-
1-
1-
1-
1-
1-
1-
1-
~ 

1-
1-
1-
1-
1-
1-
1-
~ 

1-
1-
1-
1-
1-
1-
1-
~ 

1-
1-
1-
I
I-

5-

1Q-

15-

1- 2Q
I-
1-

-

-

>--- 25-

VISUAL CLASSIFICATION 
and Remarks 

FILL: Brown Silty Fine SAND, Stained 
Various Colors (green, purple, and red) 
Drum Lids Encountered at 1-2' 

End of Boring at 4.5 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

WATER LEVEL OBSERVATIONS 

SOIL PROPERTIES -
qu PID 

(qa) 
Ctsfl (ppn) 

1.0 

~~------~--+-~--~--

GENERAL NOTES 

• 
' 

While Drilling :SZ Upon Completion of Drilling -~~-- Start 6./l4/.9..0. End .6/H/.9..0. 
Time After Drilling ___ Driller ...... ~TL ... Chief .... TJC .. RigD~so 
Depth to Water Logger .... TJM ..... Editor ..... .SJJL... . .............. ' 

~De~~p~·t:!!h~t~o~C~a~v.!::.e.,!i;.!n--..====---:-=:':=======;~==:==7==~=:=======:o~ Drill Method .. 4 .• 1S.~ ... U>. .. HSA. .................................. . 
\--- The stratification Lines r~resent the approximate boundary between soil 
'-. types; the transition may be gradual. ···········-·········-·····-·················-·······-·····························-··················:;.; 



LOG OF TEST BORING 
WARZYN Project _ A~ed~an..C.bemi~al. Sen ices .................. . 

·······-· .......... . ....... RI/f.S .. P..bu.eJJ ··········-------- __ ...... . 
Location ........... Gdffi.tb~JJJdiaiJa . . _ _ ... __ .. .. 

Boring No. ...... .. SB4J 
Surface Elevation ... 647 .3 _ 
Job No ................ 6.0251.12 __ 
Sheet ___ .l.. of_ ___ L. 

2100 CORPORATE DRIVE ·ADDISON, ILLINOIS 60101 · TEL (708) 691·5000 

SAMPLE 

! Rec . N Depth 
No. • Mol st , ·~ 

(ln.) Val~ (ft.) 

I 8 M 5~ 

1--

~ 

2 5 M 35~ 
1--

VISUAL CLASSIFICATION 
and Remarks 

FILL: Brown and Black Silty Fine Sand, 
Trace of Refuse Including Paper, Plastic 
and Color Staining (red and blue), Trace 
Fine to Medium Gravel, Dry with Slight 
Odor 
Becomes Black Fill with Wood, Trace to 

SOIL PROPERTIES 
qu PID 

(qa) 
Hsfl (ppm) 

5 

. -,_ . ·:-:·- -.,-, -~--+---+--+ 

~
~Some Sandy Matrix, Paper and Glass, { 

__ , 

. ~-.. ' _, 

).' ... 

1

-. 
f- 5-

1--

f-
~ 

1-
~ 

1-

f- 1Q-

1--

1-
1-
1-
1-
1-
~ 

r--- 15-

1--

-

r--- 2o-

r--
f-

1-
~ 

1-
r
I
f-

1- 25-

Slight Odor. L.___ __ _ 

End of Boring at 4.5 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ Upon Completion of Drilling ..... ~._______ Start 6/14./.9..0. End 6/.1.4/.9..0. 
Time After Drilling ____ Driller .... ETL ... Chief ..... TJ.C ..... Rig D~SQ 
Depth to Water Logger .... TJM .... Editor ...... SJ8...... . .............. . 

\---:D~eo~t:!!h~t~o~C~a~v~e:.....i~n~~===~=;='===:---~.....,.---=-== ...... ===:=:-~ Drill Method .. 4 .• 25." .. JO .. I:lSA.......... ... ... ............ .. . 
\ The stratification lines r~resent the approximate boundary between soil 
'-.. tvoes· the transition may be gradual. 



WARZYN 
LOG OF TEST BORING 

Project ...... Am~ri~•ll .. C.h.emi.c•l .. ~r.:vices .. 

Boring No. . . 5848 { 
Surface Elevation ... 650.6 ..... :· 

~ . . RI/FS PhaseJL 
Location .. .. ...... GriffitiJ~ Jndi•n•. . 

Job No .............. 6.0251,12 ..... . -
Sheet ...... J... .. of ... J ............. :· 

2100 CORPORATE DRIVE ·ADDISON, ILLINOIS 60101 · TEL (708) 691·5000 

SAMPLE SOIL PROPERTIES 

~ Rec M • N Depth 
(ft.) 

VISUAL CLASSIFICATION 
and Remarks 

qu PID ~ {c:;) Cppn> No. . 01St 
(ln.) Value 

1 I 10 M 10 

2 I 16 w 40 

- 5-

- 1Q-

-

-

-
-

- 15-

-
-
-

-
- 2o-

-

-
fo
r-
1-- 25-
1-
1--
f-

FILL: Brown Silty Fine Sand with Trace 
to Some Paint-Like Staining (red, orange, 
green, blue and white), Slight Solvent 
Odors, Dry with Trace Grayish Staining 
Becomes Brown Silty Fine Sand Fill with 
Fine to Coarse Gravel and Trace to Some 

h Light Chocolate Colored Staining and f 
Traces of Paint-Like Color Staining, 
Grades to Black (stained) Fine Sand at 
4.3' 
t 1 

End of Boring at 4.5 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

WATER LEVEL OBSERVATIONS 

14 

'" 

GENERAL NOTES 
While Drilling ~ Upon Completion of Drilling ~~--- Start 611419.0. End .6.1l4!9.0. 
Time After Drilling Driller ...... 'ETL ... Chief .... TJ.C. ..... Rig D.::: SO 

. 

Depth to Water Logger ... TJ.M. .... Editor ..... SJJL... . ............. ' 
~D~ep~:t~h~t~o~C~a~v~e~i~n:.......,-:-====-:-'~===-:-~7====:==-.,....===~~Drill Method .. 4 .• 15.~ .. TP. .. HSA ................................. . 
\ The stratification lines represent the approximate bou-odary between soil 
'-... types· the transttion may be gradual. 



LOG OF TEST BORING 
WARZVN 

~ 
Project ...... AIJled~•Q .. C.h.eiJll~•l Seni~e$ .. . 

. . .. . . . . .. ....... JU/FS .. P.ba,$e.Jl. 
Location ................. Gdf.f.Ub.~ .. IRdiana ...................................... . 

Boring No ....... SB49 . 
Surface Elevation ...... 648.6 
Job No ............ 60.2.5.1..12 ... . 
Sheet .......... 1.... of .l 

2100 CORPORATE DRIVE ·ADDISON ILLINOIS 60101 · TEL (708) 691·5000 

SAMPLE 

~ Rec M . N Depth 
No. • OlSt 

(ln.) Value (ft.) 

12 M 

I

I
r-
1-
r-

54r-
1-

VISUAL CLASSIFICATION 
and Remarks 

FILL: Black and Dark Brown Fine Sandy 
Sand and Gravel, Trace Coarse Limestone 

SOIL PROPERTIES 
qu PID 

(qa) 
Ctsfl (ppll) 

•.,-,:, ... --~-f"'t---+---+--+- i"\ Gravel, Metal, Solid Paint Pigments and r 
Black (stained) Fine Sand Wet in Coarse 
~Sand and Gravel, Slight Odors 

., (\ 

-· r 
... 1-- 5-

r-
1-
1-

1--

r-
1--

r-
1-
r-
1-- 1o-
1-

1-
r-
1--
1-

1--
r-
1--

- 15-

-
-

-
-
1- 2o-

1-

r 
1-
r 
1- 25-
r 

1-

End of Boring at 4.5 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ Upon Completion of Drilling -~~-- Start 6/19./90 End 6/19./9..0 
Time After Drilling ____ Driller .... E.TL.. Chief .... TJ.C .. Rig.D-::5.0 .. 
Depth to Water Logger. TJM .... Editor ..... SJB...... . ......... . 

~D~ep~t::..:h....;t:.::::o....;C:;..:a~v:..=e~i:;;n~-:-====-:-'~==-oo==-:-....... ~~---:-""'===:=;--IDrill Method 4 .lS." . .ULHSA. ................................... . 
\ The stratification lines represent the approximate boundary between soil 
'-... types· the transition may be gradual. 



~~--------------------------------------------------------------------------~~ 

LOG OF TEST BORING 
WARZYN Project ... An:ui!d~an Ch~rni~aLSeni~es . .... ............ . 

. .. . .. . . . ...... lU/F.S PhanJI..... . . . . ... . 
Location .. ...... . Griffith. IndhuJa...... . 

Boring No. . SBSO .. .. 
Surface Elevation .... 645.4 ~-

Job No .............. 6.0l.Sl.ll ... . 
Sheet .......... 1 of J ......... : 

~--

2100 CORPORATE DRIVE- ADDISON ILLINOIS 60101 ·TEL (708) 691·5000 

SAMPLE 

~ Rec l4 . N Depth 
No. . 01St 

(ln.) Value (ft.) 

1 8 M 7~ 

-
~ 

2 3 M 100~ 
r--

r-- 5-
f-
r--
... 
r--
f-
r--
f-
r--
f-
r-- 1o-
f-
r--
... 
r--
f-
r--
... 
r--
... 
r-- 15-
... 
r--
f-
r--
f-
r--
f-
r--
f-
- 2G-

-

-

-

-
- 25-

-

VISUAL CLASSIFICATION 
and Remarks 

FILL: Brown Silty Fine Sand, Trace of 
Black Stained Fine Sand, Fine Gravel, 
Roots, Paint Staining, and Perfume Odor 

Becomes Dark Brown and Black Fine to 
Medium Sand and Fine Gravel Fill, Trace 

h Coarse Gravel and Debris Like Glass, r 
j 

I I Wood, Plastic, Paper, and Aluminum 
Foil. Moist to Wet 
\ 

End of Boring at 4.5 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

WATER LEVEL OBSERVATIONS 

..... 
SOIL PROPERTIES:~ 

0.5 

lt--------+----+---+----1r--• 
~-

r . 

t 

GENERAL NOTES 
While Drilling ~ Upon Completion of Drilling .... ~._____ Start 6/.1.9./9..0. End 6/19./9..0. 
Time After Drilling Driller ...... ETL ... Chief .... TJ.C. ..... RigD-::50-
Depth to Water Logger .... TJ.M .... Editor ..... .SJ.B...... . ..........• 

~D:::.:e~~p::.::t!!.h..;.t::::..o 7C;:;a:..;..v=-e 7:in::-:--;-:-"==='--:-'~===-:--7=~==:==-:,..=;===~-!Drill Method A .•. lS.". .TILH.SA .......................... . 
\ The stratification lines represent the approximate boundary between soil 
'-... types· the transition may be gradual. 



LOG OF TEST BORING 
WARZYN 

~ 
Project ...... Amed~•Q ... Ch.~.mi~~d. Senit:es .. . 
.. .......................... ........... RI/FS .. PhaseJL .... . 
Location .................. GdCfi.t.b~ . .lndiaoa .. . 

Boring No . ........... 5852 
Surface Elevation ...... 6.44.8 .. 
Job No ................ 60~Sl.l2 .. . 
Sheet . .l. ... of ... J.. . 

2100 CORPORATE DRIVE • ADDISON, ILLINOIS 60101 · TEL (708) 691·5000 

SAMPLE 

I Rec .. . N Depth No. . ... o1st 
(ln.) Value (ft.) 

1 8 M 7"r 

'r 
'r-
'r 

2 5 w 18"r 
'r-

VISUAL CLASSIFICATION 
and Remarks 

FILL: Brown Silty Fine Sand, Trace Fine 
to Medium Gravel, Some Light Green 
Paint-Like Staining at 0. 7'. Becomes 
Black Stained Fine Sand at 0.9', No 
Odors 
FILL: Black Sand with Much Debris 

SOIL PROPERTIES 
qu PID 

(qa) 
{td\ (ppn) 

1.0 

·~: .. - ~J ~ :....-. -~--+---+--+-
5- ~

;Like Plastic, Paper, Wood and Glass, Wet/ 
Trace of Light Green Paint Like 

-

1-
r 
'r-
'r 
'r-
'r 
1-
'r 
1-
'r 
1- 1G-
'r 
-
-
-
-
r- 15-

1-

'r-
'r 
'r-
'r 
1-
r 
1- 2G-
r 
-

-
-

-
- 25-

-

Substance and Olive-Green Stained Sand 

End of Boring at 4.5 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ Upon Completion of Drilling -~~-- Start 6/l9/9.0 End 61.1.9/.9..0. 
Time After Drilling Driller ...... ETl ... Chief .... TJC. Rig :o~so 
Depth to Water Logger ..... TJM .... Editor ..... .SJJL.. . .. . 

~D~e~~ p~lt:=!h::-::t;.o~C~a~v~e-:-:i7:n-::-o.,-:======'===='=:':"-:-::-"~=:=:=~=-;--..::===;o==""'F=--:-=:====:=;-~ Dr ill Method . 4 •. ~.5" ... l :P . HSA .............................. . 
\ The stratification lines represent the approximate boundary between soil 

'-.... types· the transition may be gradual. 



LOG OF TEST BORING 
WARZYN Project .... AID~ric~n Cllt!IDic~LSenh:t!$ 

Boring No .......... S 8 51... .. .. --
Surface Elevation . ()46,8 •· 

................ .. . . Rl!FS .. Pba$.~.JL ......... . Job No ........... 60251.12 ...... . 
Location .. . G:ri{fHb~JIIdi-lla ....... . 

... 
Sheet ........ J... ... of. .J ..... ··~ 

2100 CORPORATE DRIVE · ADDISON ILLINOIS 60101 · TEL (708) 691·5000 

SAMPLE 

f Rec u • N Depth 
No. . ... o1st 

( 1n.) Value (ft.) 

12 M 

I 

23f-
..... 
..... s-
..... 
~ 

..... 

..... ... 

..... 

..... 1o-

..... 

..... 

..... 
f.-

f.- 15-
1-
..... 
1-
~ 

~ 

- 2Q-

f
r 
..... 
... 
..... 
r
f
~ 

..... 25-

VISUAL CLASSIFICATION 
and Remarks 

FILL: Black and Brown Silty Fine Sand 
with Debris Like Wood and Plastic, 
Becomes Brown Fine Sand with Various 
Colors of Paint-Like Staining with Heavy 
Solvent Odors, Traces of Black Oily Like 
Staining, Metal, Plastic Pellets, and 
\Glass 

End of Boring at 4.5. Feet 
Borehole Backfilled with 

Bentonite Holeplug 

WATER LEVEL OBSERVATIONS 

SOIL PROPERTIES. 

"('\('\ 

[ 
; .. 

GENERAL NOTES 
.. 
I. 

While Drilling ~ Upon Completion of Drilling .... X.____ Start ~/19./9.0. End ~/.1.9./9.0 . 
Time After Drilling ____ Driller ...... ET.l.. ... Chief .... .TJC ..... Rig D.-::50 · 
Depth to Water Logger .... .TJ.M ..... Editor ..... SJ.B..... • 

\-D~eo~t~h~t~o~C::;.a~v~e~in~,..,..=====--~":'\"""-====:--7"'"7====:=-....,.....,;=======;=;-l Drill Method ..4 .lS.". . .JD. .. l:lS.A .................................. . 
\ The stratification lines represent the approximate boundary between soil 
'-.. types; the transition IMY be gradual. . .................................................................................................... ::;o. 



WARZYN 

~ 
SAMPLE 

LOG OF TEST BORING 
Project ...... Aille.r.h:.-Q ... Cb.~.Diit.-1 Services ..................... . 
........................................ RIIF.S. Phas~ .. U ..... 
Location ................ Griffi.tb • ..lndiana. ........ . . . .... . 

Boring No ..... 5853 
Surface Elevation ..... §45.0 
Job No .............. 6.0.2S.l.l2 
Sheet ....... l ...... of ..... 1 .. 

2100 CORPORATE DRIVE ·ADDISON, ILLINOIS 60101 · TEL (708) 691-5000 

VISUAL CLASSIFICATION SOIL PROPERTIES 
No. i ~ec Hoist N Depth and Remarks (:) PID 

~(ln.) Value (ft.) ltd) (ppn) 
~? ~--~---r---r--4---~==--------------------------------~~~~~~~--~~---+--~ 
/~: I 10 M 24r- FILL: Brown Silty Fine Sand, Becomes 

Black Silty Fine Sand, Some Fine to 
Coarse Gravel 

·,:;_:,' 1----,..,---r---t---+-

...... 
::! 

-~;~ ....... _. 

..,. 

-...)..~ 

~ -;.· 

~· ... 

·.~ 
!,..\ 

~~ 

~.< ~ 

~ 
-"'-~ 
?.~' 
d 

pj 
,· 
.• 

f-
r-
r-

2 14 M 8f-
r-

.~, .. 
r- 5-,--
r-
f-- r-

r-
f-
r-
f-
r- 1Q-
f-
r-
f-
r-
f-
r-
t-
-
- 15-

Becomes Black Fine to Medium Sand and 
Fine Gravel, Trace to Little Silt, Trace 

r\_ Coarse Gravel and Limestone Cobbles ( 

End of Boring at 4.5 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

1.0 

_!__"-. . -~ 

~~' 
~:p~ -

r-

·r- r-
f-
r-
t-
r- 2o-
f-
r-

-
-

-
- 25-

-
WATER LEVEL OBSERVATIONS GENERAL NOTES 

While Drilling ~ Upon Completion of Drilling -~~-- Start <i/19./9..0. End (i/1.9./9..0. 
Time After Drilling Driller ...... ETL ... Chief .... TJC ... Rig D~SO 
Depth to Water Logger ... TJM ... Editor ..... .SJB .... . 

~De~~P~1t:!!h~t~o_.;C~a~v:.!:e'-7i~n~,..,.===='-:-'7:====:-~""!"""""""!'=-..,....=:====;=;--lDrill Method .. 4.2S" .. .ID. .. HSA. ........................... . 
\ The stratification lines r~resent the approximate boundary between soil 
"-.. types~ the transition may be gradual. 



WARZYN 

~ 

LOG OF TEST BORING 
Project ...... Americ.an.CbendcaLSeuices 

•••• H • • •• Rl/f'S. PbueJL 
Location .. . .......... GriUUb~Jodiana ... . 

Boring No ......... 5854 ...... . 
Surface Elevation . 646.5 . ··· 
Job No ................ 60251 • .12 .. 
Sheet ........ l.. of ... 1 . 

2100 ~ORPORATE DRIVE ·ADDISON ILLINOIS 60101 TEL (708) 691·5000 

SAMPLE 
J Rec . N Depth 

No. ~(in.) Molst Value (ft.) 

10 M 108 

r- 5-

r- 1Q-

r- 15-

- 2o-

-

I- 25-

VISUAL CLASSIFICATION 
and Remarks 

Straight Drill to 3' 

FILL: Black Silty Fine Sand, Trace to 
Some Debris Like Paper, Cloth and 

!\Plastic and Drum Lids { 

End of Boring at 4.5 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

WATER LEVEL OBSERVATIONS 

SOIL PROPERTIES · 
~~~~-.-P-I_D,_--,--,-~ 

c':il <ppm> 

"'" 

I . 

GENERAL NOTES ... 
While Drilling ~ Upon Completion of Drilling -~--- Start 6/19./.9..0. End .6/1.9./.9..0. 
Time After Drilling ___ Driller ...... EIL ... Chief .... TJC ...... RigD..-::5( 
Depth to Water Logger ... TJM. .... Editor ..... SJ.a...... . ...... '!" 

~D~e~~p:!!:t!!.h~t~o .,!:C~a:;..v!::..e ~in~.,....,.....==-....... -~~--=-"":--~7'""'"""':"'"""--:~-==-~-1 Drill Method . .4 .•. l5" .. .lD. .. .I:l.SA ........................... . 
\ The stratification lines represent the approximate bou'ldary between soil 
'-. twes· the transition NY be gradual. 



:.: ... 
·' ·~p 

:i 

WARZYN 

~ 

LOG OF TEST BORING 
Project ....... Arn~.d~ag ___ C.b~_mi~~d ~r:vices .................. . 

...... . ....................... Rl/F.S .. P.bll$~.JL.. .. . ........................ . 
Location .................. Gr.if.f.U.b.Jndiana ...................... . 

Boring No ...... .. SB55 
Surface Elevation .... 637.4 ... 
Job No. ....... . ..60~51 • .12 .. 
Sheet .. l. of ...... 1 .. 

2100 CORPORATE DRIVE ·ADDISON ILLINOIS 60101 • TEL (708) 691·5000 

SAMPLE 
No. J ~ec Moist N Depth 

~(ln.) Value (ft.) 

VISUAL CLASSIFICATION 
and Remarks 

I I 

2 

18 w 

-

-
-
-
- 5-

14-

-
-

.• 
.. 

.··. 

r- 1Q- :_: ::_:· 
f-
r- .. •. 

... 
r-
r-
f-
r- : 
f-
r-

.• 

Brown Fine SAND on Surface, Becomes 
Brown Fine to Coarse SAND, Trace to 
Little Fine to Medium Gravel, Trace 
Rust Coloration Throughout, Trace to 
Little Grayish-Black/Grayish-Green 
Staining at 6.8', Odorous 

14 W/M 23- 15-~;r;:·.;.,.,:··.-;~-· ------------------l 

~\ ?ray Silty CLAY, Trace Fine Sand and 
_ {ine Gravel { 

-

-
- 25-

-

End of Boring at to.u Feet 
Borehole Backfilled with 

Bentonite Holeplug 

SOIL PROPERTIES 
qu PID 

(qa) 
!tsfl (ppm) 

170 

45 

A 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ Upon Completion of Drilling -~~-- Start <i/19/90 End <i/19/9..0. 
Time After Drilling Driller ... ETL ... Chief .... TJ.C .... Rig D.~ so 
Depth to Water Logger ..... TJM. .... Editor ..... SJl.L... . ....... . 

~D~ept-:lt~h=-=t~o::-.:C7a~v~e:-:i:.r:n:-::,;;-""=:=:========--=-':=;==========~~'"""'l"--.....-=:'==~-l Drill Method .. 4 .•. l.S."..JI.Ll:JSA ..................................... . 
\ The stratification lines r~resent the approxi111te bcudary between soil 
'-.. twes.· the transition may be gradual. 



LOG OF TEST BORING 
WARZYN Project ...... Am~d<:a11 Ch~mh:;al .. ~rlic~s .................... . 

........... .... .... ....... ... ....... Rl/fS .PbueJL. . ................ . 
Location .............. Gdffitb~ .. I11dian.a........ H ••••••••••••••••••••• 

... 

Boring No. .. . S856 ..... -
Surface Elevation ..... 637.9 ~: 

Job No .............. 60251 .12 ........... . 
Sheet .......... l ..... of .. J.. 7" 

2100 CORPORATE DRIVE- ADDISON, ILLINOIS 60101 ·TEL (708) 691·5000 

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIE~ 

~ Rec 
N Depth and Remarks 

qu PID fit 
No. 

(in.) 
Moist 

Value (ft.) 
(qa) 

(ppm) !tsfl 
.... m Sandy Fill on Surface i f- .. 
r-
f-
r- Brown Fine SAND 'ff .. ~· f- .~ 

~; 

~ .• 

··:-. 

f- 5- .·.·.:-:. Becomes Brown Fine to Coarse SAND, 
;~:~~i~~f 

.. :: .. ·..,,.;..;,;..• ;_ 

1 12 w 5r- •.• Trace Silt and Fine to Medium Gravel, I •. 
. ·.: ... · 

Wet, Slight Odor, Trace of 3 

.... 
Greenish-Gray Staining at 6. 7' 1 f-

•. 

f- f5 
\' 

- 1o- :-~·>:-: l • 
·: .. 

f- ... 
< 

r- :::::: f- ... -. 
f-

.• " .. 
f- .• <1 

.. · ... ' 
2 16 w 21 f- 15-

~ Brown Fine to Medium SAND, Trace to 0 
r- Some Coarse Sand and Fine Gravel (at 1 n 

~ £oV 

r- Base) at 14.5-15.2' 
f- I 
.... 

Gray Silty CLAY, Trace to Some Fine to r-
Medium Sand, Trace Thin Seams of 

- ~1/4"-1") Fine to Medium Sand .. 

- 2G-
End of Boring at 16.0 Feet "' 1 - Borehole Backfilled with 

- Bentonite Ho1eplug 
'f. 

-
i:;. 

-
.. 

- 25-
-

I -
WATER LEVEL OBSERVATIONS GENERAL NOTES ... 

While Drilling ~ 4.0 Upon Completion of Drilling _.~.._____ Start §/2.019..0. End §/l.0/9..0. 
Time After Drilling Driller ...... E.T.L ... Chief .... TJ.C. .... RigP-::S.C 
Depth to Water Logger .... TJ.M .... Editor ..... SJB..... . ....... -~ 

\---:De~~P~1t:.:.:h~t~o:....;C:;:a;:.;v:.:e:.,;i:;n:_,,....====~=.====:--==;====;==-..,-===~--l Drill Method .. 4 .• 2.S.~ .. JP. .. USA ................................. . 
\ The stratification lines r~resent the approximate boundary between soil 
'-.. types· the transition may be gradual. 



WARZYN 

~ 

LOG OF TEST BORING 
Project ...... A.n.~dc:;•Q .. C.bemic;•l . .Suvic:;es ......................... . 

. .. . ....... . ...... RJIF.S. Pb.Me JI ......................... . 

Boring No .......... .. SBSJ 
Surface Elevation ...... 63.7.6 
Job No ................ 6.0.251.12 
Sheet ......... L. . of L Location ................. Gdf.fit.b~JQdhmll..... .. . ...................... . 

2100 CORPORATE DRIVE -ADDISON, ILLINOIS 60101 • TEL (708) 691·5000 

SAMPLE 
No. f ~ec Moist N Depth 

~(tn.) Value (ft.) 

-
-

-

VISUAL CLASSIFICATION 
and Remarks 

Straight Drill to 5.5' 

Log Based on Cuttings: Brown :tnd Gray 
Fine to Medium SAND, Trace to Little 
Coarse Sand and Fine Gravel 

- 5--: 
--- --~1'---~-w-----+--+--+ 

14 w 8-

-
-

- 1G-

-
-

-

16 w 2 
... -~· ';A . •\,·""· _ _,_-+--+--+-

T r-
r-

-

-
-2o-

-
-
-
-
r- 25-
r 
r--
r 

.·. 

At 6' Becomes Brown to Gray Fine to 
·.· Coarse SAND, Trace Silt and Fine to 

Coarse Gravel, Slight Odor with Trace 
Dark Staining 

-· 

~~Trace of Silt at 15.8' 

End of Boring at 16.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

SOIL PROPERTIES 
qu PID I 

(qa) 
(tsfl (ppm) 

8 

30 

r 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ 4.0 Upon Completion of Drilling .... ~._____ Start .6/l.0/90 End 6/l.0/90 
Time After Drilling Driller .... ETL ... Chief .... TJC. .... Rig D~SO .. 
Depth to Water Logger ..... TJM .... Editor ..... SJJL... . .... . 

~De~~p~·t::.:h-:t:.:::o-:C::;.:a;.;.v:..::e:_.,:i:;.:n~-=-====--::-'=:====-:--=;==:====:==--:-===~--lDr ill Method .4, 25". .IQ .HSA..... . .. . ........... . 
\ The stratification lines represent the approximate boundary between soil 
'-.. types; the transition may be gradual. 



----------------------------------------.:~·. 

LOG OF TEST BORING Boring No. ....... SB58 ... . " 
WARZYN Project .... AIII~r:ic~n ... Cb~lllical. Se.r:vice$ ........................ . Surface Elevation ..... 637,0 

. . ... .. . . . ~l/F.S fha$~.lL ... Job No ............ 6.0.2Sl.l2 .. . 
Location ............ Gdfflth.Jndiana .. Sheet ....... L. of L. 

2100 CORPORATE DRIVE· ADDISON, ILLINOIS 60101 · TEL (708) 691·5000 

SAMPLE 

i Rec M . N Depth 
No. . OlSt •·-(ln. Val ..... (ft.) 

1-
1-
1-
1-
I-
I--

g 
- 5- :·:.-. 

1 18 w -

,___ 

-

1- .. 

r-

r-
.. 

r- .. 

t---2---f~8--+W-/M-+-12-;I-- 15-~: 

-

-

r- 25-

VISUAL CLASSIFICATION 
and Remarks 

Straight Drill to 5.5' 

Rust Brown to Gray to Dark Gray and 
Black Fine SAND, Grades to Silty Fine 
Sand at 6.5' 
Very Slight Trace of Thin Silty Seams 
(I /8") at 6.8' 

Grades to Brown Fine to Medium SAND 
to J 5.1' then Brown and Gray Silty Fine 
to Coarse SAND, Trace to Some Fine to 
Coarse Gravel, Trace Coarse Glacial 
Erratic (3" dia) Cobbl<:: on Top of Clay 

Gray Silty CLAY, Trace Fine to Medium 
~and and Fine Gravel. 

End of Boring at 16.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

WATER LEVEL OBSERVATIONS 

SOIL PROPERTIES,-

lf----+---+----11--_:·'F~ •'-I .... 
50 

-

GENERAL NOTES 
While Drilling ~ 4.0 Upon Completion of Drilling ..::;;;~._____ Start (jfl.0/.9.0. End .6./l.0/9.0 
Time After Drilling ___ Driller ...... ETL ... Chief .... .TJ.C. ..... Rigl):~:S.C 
Depth to Water Logger .... .TJ.M ..... Editor ...... SJ.Jt.... .. ·········""' 

~De~~p~1t.!!h2t~o .;C~a~v~e 2:in~..-:-=======---=-~-======:--':'=o;===;=~~==~-1 Drill Method .. 4 •. l.S.~ .. U>. .. .HSA .................................. . 
\ 1~.!-~tratification lines r~resent the approximate bol.rdary between soil 
'-.. tn .... s• the transition 118Y be gradual. 



LOG OF TEST BORING 
WARZYN 

~ 
Project .... A~e.r.h:•~;~ .. Cb~.~Jnl .. ~n-ices ..... 
.... . .................... Rl/FS.Pbase.U. 
Location ................. GdJ.f.i.t.h.. •. .IndiaPa ... . 

Boring No ......... SB59 .. 
Surface Elevation ...... 638.4 .. 
Job No .......... .. 60251.12 .. 
Sheet . l of .... 1 

2100 CORPORATE DRIVE -ADDISON ILLINOIS 60101 - TEL (708) 691-5000 

SAMPLE 

No. . Mo1st l Rec . N Depth 
(ln.) Value (ft.) 

-
-
-

~ 
·.• . ·: - 5- .. 

·:. 

14 w 13 - ·.· 

·.· 

.. 

.. - .. ... 
··.:· 

~ ·.· 

.. 

- 1D- :. ; : :~· ~-: 
·.· -
·.· 

f- ·.· 

- .··.:·.· 
: ·.: ... · 

~ ·.· 

2 12 w 25 ~. ;-;:-:.: f- 15-
f- 2 
f-
r-
f-
f-
f-
f-

-2o-

-

-
-
-
f- 25-

VISUAL CLASSIFICATION 
and Remarks 

FILL: Crushed Stone Road Gravel FILL, 
Gray Fine to Medium Sand, Trace Silt 

Gray Fine to Medium SAND, Trace Silt 

Grades to Dark Brownish Gray Fine to 
Coarse SAND, Trace to Some Fine to 
Coarse Gravel, Trace Silt and Cobbles, 
Thin Black Stained Layers at 6.5' and 
6.9' (1/4"), Odorous 

Becomes Dark Gray Fine to Medium 
SAND, Trace Coarse Sand and Fine 

~Gravel, Hint of Black Staining 
Throughout J 

End of Boring at 16.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

SOIL PROPERTIES 
qu 

(qa) 

Ctsf) 

PID 
(ppm) 

20 

0 .., 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ::il 4.0 Upon Completion of Drilling ...... ~"---- Start 6/Z0/90. End 6/20/9..0 
Time After Drilling Driller ..... ETl ..... Chief ..... TJ.C. . Rig n~so. 
Depth to Water Logger .... TJM ..... Editor ..... SJB...... . ... . 

\---!D:::.e~~p~lt:.:.:h-:t::::o-:C::;.:a~v:..=e~i:;.:n~-=-====--:--=~===-:---=;==;====;==--:-===~~ Drill Method .. 4 .2S." .. li>. .. .l.JSA. .................................. . 
\ The stratification lines represent the approximate boundary between soil 
'-. types· the transition may be gradual. 



WARZYN 
LOG OF TEST BORING 

Project ...... Amedc~-. Cbemi~•L&!ni~;es 
Boring No . ....... 5860 . 
Surface Elevation ... 63.8 •. 0 

... ..... ........ ...... . .. RI/fS .. P.bue.JI .. . Job No. ..60.251.12. 
Location ...... GdffiJb •. .l-.dhana ... Sheet ........ l of ..... l 

2100 CORPORATE DRIVE· ADDISON, ILLINOIS 60101 TEL (708) 691·5000 

SAMPLE 

I Rec . N 
No. . MoiSt •·~ 

(ln.) Val~ 

1 14 w 10 

2 10 w 40 

VISUAL CLASSIFICATION 
Depth and Remarks 
(ft.) 

~ 

~ Straight DrilJ to 5.5' 
t-- ::::::r\FILL: Crushed Stone Road Gravel 

~ 

g 
-

-

I-
f-
~ 

f.-

I-
f.-

I-
t-
I-
f-
I-
t-
I-

I-

.·.· ..... · 

5-

.. ::: 

. ·.::. 
.. 

.·.·.:·. 

. ·:.,. 

1G- :.:-:;.::: 
,•', 

··.:· 

Brown and Gray Fine SAND 

Becomes Brown and Gray Fine to Coarse 
SAND, Trace Silt and Fine to Coarse 
Gravel, Odorous 
Continue Drilling to 14.5' 

~-·· ~:f: Becomes Dark Gray Fine to Coarse 
15- :.;.:f: SAND and GRAVEL, Trace Silt and 

f 

I-

~:~Pebbles, Traces of Black Staining { 
ThrougJtout 
1...----------..J 

-

-
- 2G-

-
f-
1--

-

End of Boring at 16.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

WATER LEVEL OBSERVATIONS 

SOIL PROPERTIES: 
qu 

(qa) 

Ctsfl 

PID 
(ppn) 

GENERAL NOTES 

I < 

-

-
While Drilling ~ 4.5 Upon Completion of Drilling ....;;;~;.:_____ Start ·6./l.Q/.9..0. End .6./l.Q/.9..0. 
Time After Drilling ____ Driller ...... tTL ... Chief .... .TJ.C. ..... Rig P.:::SO 
Depth to Water Logger .... .TJM ..... Editor ..... .SJJL... . ........ -

~D~e~~D~It:!!h....!t~o~C~a~v~e~i~n~....,..====_,.....=.====-:---==:====:==-.,...===~~Drill Method .. 4 .•. 2.5.".JD. .. USA. ................................... . 
\ The stratification lines r!!Present the approximate bolrdary between soil "-.... tvoes~ the transition 118Y be gradual. 



WARZYN 

4 w 

14 w 

LOG OF TEST BORING Boring No . ............ .5861. ........... . 
Project ...... Ame.dtaa ... C.b.e.m.i.c:aLSen.i~eL. ......... .......... Surface Elevation ...... 6.3.6.8 .... . 
.......................................... JU/F..S .. PbMe .. .lL.................. .................... Job No ................ 6.0.~.Sl.ll ........... . 

2100 

Location .................. GdffU.b.~.1::~:~:~-~-~~ .. -~ .. ·~~-L.. 691

.::::t .......... 1 . ..... of... ..... l ............ ) 

VISUAL CLASSIFICATION 
and Remarks 

Brown Sand FILL 

Brown Fine to Medium SAND, Trace Silt 
and Fine Gravel 

Brown to Black Fine to Medium SAND, 
Odorous with Staining, Oily Sheen on 
Water 

Coarse Cobble 

Becomes Black (mostly stained) Fine to 
Coarse SAND and GRAVEL, Trace 
Pebbles, Strong Odor 

Grades to Gray Fine to Medium SAND, 
~..........,Trace Coarse Sand and Fine Gravel to 

15.0 

Gray Silty CLAY, Trace to Little Fine to 
ium Sand, Trace Fine to Coarse 

I 

End of Boring at 16.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

SOIL PROPERTIES 
qu 

(qa) 
PID 

(ppm) 

35 

25 

While Drilling ~ 3.S Upon Completion of Drilling _%~-- Start 6./:Z0/.9..0. End .6/:Z0/.9..0. 
Time After Drilling Driller ...... E.TI. ..... Chief .... .T.J.C ...... Rig 0-::S.O .. . 
Depth to Water Logger ... TJM ..... Editor ...... SJll..... . ................ . 

~Th~~toiff.~~;;-nr==;:;~:;ntti:~~~:t;"ib:::~~~:;=;~---iDrill Method A .• lS.~ ... ID. .. HSA ...................................... . 
.......................................................................................................... 



WARZYN 

No. 

15 w 

2 

LOG OF TEST BORING Boring No. . .. .. ... S 862 ........ : 
Project ....... Amf.dc;•n.. Cbelllh:•l ... Sf.nl~e$.. . ...................... . Surface Elevation ...... 6.3.7..1 ~ 

........................................... RI/FS .. P.b.u.e .. U ..................................... . Job No .............. 6.0.l.S.l.12 ...... . 
Location .................. Gdff.i.tb •.. In.dia..-a ..................................... . Sheet .......... 1....... of 1 'C 

00 CORPORATE DRIVE ·ADDISON ILLINOIS 60101 · TEL 691·5000 

VISUAL CLASSIFICATION 
and Remarks 

Brown Fine to Coarse SAND, Trace Silt 
and Pebbles 

Grades to Gray Fine to Coarse SAND, 
Trace to Little Fine to Medium Gravel, 
Slight Odor, Trace Silt 

Grades to Brown and Gray Fine to 
Medium SAND, Trace to Some Coarse 

and Fine Gravel 

Gray Silty CLAY, Trace Fine Sand 
Fine Gravel, Moist 

End of Boring at 16.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

SOIL PROPERTIES~ 
qu 

(qa) 
PID 

(ppm) 

40 

50 

While Drilling ~ 4.0 6./l.0/9..0. End 6./l0/.9..Q 
Time After Drilling ___ Driller ...... ETL ... Chief .... .TJ.C. ..... Rig D.7..5.<r 
Depth to Water Logger .... .TJ.M ..... Editor ..... .SJ.B....... . ............ .. 

~~iith~to:atimirr.inlTr';S'r::Or:;s;;;itti~m~iiiat:~~~ti:'t=;;"";;;n--iorill Method .. 4 .•. l.S..~ .. IP.J:l.S.A ............................... __ 
I······································································································· 



·' . ' . .; 
• .:_<J 

:_) 

WARZYN 

~ 

LOG OF TEST BORING 
Project ...... A.ne.dc:.-.. ... Ch.4md.c:•I .. Senh:e$ .......................... . 
........................................... RI/FS .. P.hu.e ... ll.. ... ...... ... ...... ..... . .............. . 
Location .................. Gdf.fit.b.,. .. IAdiana ...................................... . 

Boring No . ............ .5663 ..... . 
Surface Elevation ...... 6.3.7. L .. . 
Job No ................ 6.0.lSl.l2 .......... . 
Sheet ......... ..!........ of... ..... l .......... . 

2100 CORPORATE DRIVE • ADDISON ILLINOIS 60101 · TEL (708) 691·5000 

SAMPLE 

N I Rec " • N Depth 
0. • n01St 

(ln. Value (ft.) 

-
~ 

-
g 

VISUAL CLASSIFICATION 
and Remarks 

•'. 

. . . . Brown Fine SAND, Color Change to 

.··.:· 

. •' 

Dark Gray Fine to Medium Sand, Trace 
Gravel 

- 5-:.:.::.:.: 
Becomes Gray Fine to Coarse SAND, 
Trace Fine to Medium Gravel, Black Oily 
Stained Layer at 4. 7' ( 1 /2"), 16 w 27 -

-

---

-
-
!--

2 16 w 47 
!- 15 

!-

r 
-

-
-
!- 2o-

!-

r 
!--
r 
1-
r 
1-
r 
!- 25-
r 
1-
r 

,•', 

.··.:· 

.-... :-~. 
··:· 

: ·.:· 

Interbedding of Fine to Coarse Sand 
Layers 

Brownish-Gray Fine to Medium SAND, 
Trace Fine Gravel 

~h Gray Silty CLAY, Trace to Some Fine to 
Medium Sand and Fine Gravel (thin sand 
seams at top of clay, 1/4 to 1/2" thick) 
Clay Becomes More Dense with Depth, 
[Trace Fine to Coarse Gravel 

End of Boring at I S.S Feet 
Borehole Backfilled with 

Bentonite Holeplug 

SOIL PROPERTIES 

lOS 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ 4.0 Upon Completion of Drilling -~~-- Start 6./ll/.9..0. End 6./l.l./.9..0. 
Time After Drilling ___ Driller ...... E.TI... ... Chief ..... T.J.C ...... Rig D.:: SO ...... . 
Depth to Water Logger .... .T.JM ..... Editor ...... SJJL.. .. ................. . 

\---!D::::;e~~P~1t::.h..;.t.::..o 7C;.;a:.;.v.::..e .;:in:!_~===.......,...,=:===~~~-"!'"'-----=,..===~-l Drill Method .. 4 .• l.S.~ ... ID. .. .ll.SA. ..................................... . 
\ !~!..~tratification lines r~resent the approxiNte boundary between soil 
'-... t~· the transition may be gradual. 



WARZYN 

~ 

LOG OF TEST BORING 
Project ...... Am~d.~~.-... C.b.~mJ4:~d .. Se.n.i~es. .. . . ................... . 
........................................... lU/FS .. P.bue .. .ll.............. . ................... . 

Boring No .......... . SB64 .... '"' 
Surface Elevation ..... 637.4 ... : 
Job No ............... 6.0.251 • .12 ......... . 
Sheet .......... .l........ of.. . L ..... . r Location .................. Gdf.t:i.tb~ .. lgdi.an.a ..................................... .. 

2100 CORPORATE DRIVE • ADDISON ILLINOIS 60101 · TEL (708) 691·5000 
j 

SAMPLE 
J Rec Mo. t N Depth 

No. ~~in.' 15 
Value (ft.) 

VISUAL CLASSIFICATION 
and Remarks 

· · Brown to Gray Fine SAND 

-
.. ·.· 

~--w--+--+----+- 5- :·:·::.:.: Dark Gray and Black Fine to Coarse 
SAND, Trace to Little Fine to Coarse 
Gravel, Wet with Strong Odors 
Continue Drill to 14.5' 

8 w 

2 18 w 

4- ··.:· 

-
... - .· ·.··:· 
: 

- 1o-:::::::::: 
-
- .. ·: .. 

-
. ·.: ... · 

•' 

Becomes Brownish-Gray Fine to Coarse 
50- 15-:::\/ SAND, Trace Fine to Coarse Gravel, 

Trace Silt at 1£5-16...0' 

-
-

1-
~ 

I-
I-- 25-
1-

1--
1-

End of Boring at 16.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

SOIL PROPERTIES·· 
qu PID 

(qa) 
(td\ (ppm) 

,-
i 

llO 

1 
f 
\ 

i 

~---~-~--r-+-~ 

18 
1~----~--4-~~--~ i 

:. ;~ ~· 

f---..L...L----'--....L:-w=-=-A-=-=T=E==R::'--=--:LE:::-V-==E=-=-L--=o=-=B=-=s=-=e=Rv=-=-A-=-:T=I=-=0-=-:N=-=s----.---I..-...:G~E=-=-N=E=-=R-=-A~L -=-:N=-=0:-~:=T=-=E-=-s~' 

While Drilling ~ 4.0 Upon Completion of Drilling ...... ~._____ Start 6./ll./.9.0. End 6./l.l./.9..0. 
Time After Drilling ____ Driller ...... ET.J.... ... Chief ..... T.J.C ...... RigD..~S.( 
Depth to Water Logger .... .T.J.M ..... Editor ...... SJ.B...... .. ......... .. 

\-.!De~~p~lth~to~C~a'+ve~in~~==--~~"="'~~~-.=:~o:-==...,........._--..-----~--IDrill Method ..4 .•. 2.5.~ .. 1D. ... HSA ............................... . 
\ The stratification lines r~esent the approximate boundary between soil 
'-... types; the transition IIBY be gradual. 



. ' 

LOG OF TEST BORING 
WARZYN Project ...... Am,dc:a.-... Cb.emic:aJ .. ~rric:~s ........................ . 

Boring No . ........... .5865 .. .. 
Surface Elevation ...... 63.7. • .7.. 

........................................... R.l/FS .. P..b.Me .. U ........................................ . Job No ................ 6.0.l.5.l.U ......... . 
Location .................. G.df.fU.b. .. Jn.diana ....................................... .. Sheet ........... !........ of ...... 1.. . . .. 

2100 CORPORATE DRIVE • ADDISON ILLINOIS 60101 • TEL (708) 691·5000 

SAMPLE 

N f Rec M . N Depth 
O. • 01St 

(ln-J Value (ft.) 

-

-
r 

~ 
::. 5-

VISUAL CLASSIFICATION 
and Remarks 

m FILL: Crushed Stone Road Gravel 

:::: · Brown Fine SAND 

.. 

.. 

:·:·>:-: 

SOIL PROPERTIES 

1.0 

....; I I 16 w 27 f- .. Grades to Dark Gray and Black Fine to 

. :·~ .. 
£ 

2 14 w 37 

r 

-
-
- 1()-

-
-
-

-
- 15-

1--

r 
f-
r 
f
r 
- 2()-

-

-
-
-
- 25-

-

.. 

·.· 
·.· .··.:-:.· ... 
·.• 

~-:· ;:-~. ~ 
.··.:-
... 

·.· .• 

... 

. .. 
·.· 

·.· 
.. 

: .. 

~:-::-:.· 

'·'·' ;.........:. 

Coarse SAND, Trace to Some Fine to 
Coarse Gravel, Trace Cobbles, Blackish 
Staining Throughout to 6.7', Then Gray 
Fine Sand, Trace Thin Silt Seam at 6.8' 
(1/4") 

Becomes Gray Fine SAND with 
~~lternating Layers of Gray SILT and 

Gray Fine SAND (1/2" each) 

End of Boring at 16.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

40 

r 
~ ., 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ 4.5 Upon Completion of Drilling -~~-- Start 6./l.l/.9..0. End 6./l.l/.9..0. 
Time After Drilling Driller ...... ET.L ... Chief .... .T.J.C ...... RigD..~.so ... .. 

I 

I 
i 
\ 

Depth to Water Logger .... TJ.M ..... Editor ...... SJB....... .. ................. . 
\---!De~~P~1t.::.h...;.t~o...;:.C~a:.;..v.:::..e.,.::in;!-..,..,....===.....,...~ ............ "':--'!""-~---, ........ -==~-1Drill Method..4 .•. l..5..~ .. .1P ... HSA. ..................................... . 
\ The stratification lines represent the approximate bowldary between soil 
'-.. types· the transition llBY bie gradual. 



LOG OF TEST BORING Boring No ....... ..... SB66 ........ ~ 
WA R z y N Project ...... A..me.r.it.aQ ... Cbe.mi4;al .. ~n·i.~es. .......................... Surface Elevation ...... 637,8 ... ~ 

........................................... Rl/F..S .. P..b.u.e .. .ll. ........................................ Job No ............... 6.0.l.Sl •. U .............. 
Location .................. G.dffi.th.~ .. h•dhma ............ Sheet . .......... L ...... of ... l "" ····-······················ ·········· 

ji 
2100 CORPORATE DRIVE . ADDISON, ILLINOIS 60101 . (708) 691·5000 "' TEL 

~ 

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES· 

~ Rec 
N Depth and Remarks 

qu PIO ~ No. Moist (qa) 
~in. Value (ft.) Ctsfl (ppm) 

r- m Crushed Stone Road Gravel t 

r- i r- ·.· 

r- Brown Fine SAND 
.· , 

•.· 0.0 ( r- .. 

g ·.· .. ... 
·.· 
. ·.:-

,..._ s- :·:.>:-: ·(_:,:>-< 
... ;·' 

1 48 w 7-- m 
Brown Fine to Coarse SAND, Grades I • ~Coarse to Trace Fine to Coarse Gravel r 1.0 

11 .. 
Gray Fine to Coarse SAND, Trace Fine ... -- ... 

·.· to Medium Gravel, Wet with Odor, Trace :·:::·~--
r- :. ·:_. Black Staining Throughout ' .. Continue Drilling to 14.5' i 
I- 1G- . . ~-.: . ~ .. 

• ·.· . 
.. 

,..._ : 
... ... . . 

r- _:._::: 
' 
' 

f- ~-~·;::.-
r- .• i 
r- ... i ... . ·:.-

2 14 w 37 r- 15-~ Gray Fine SAND, Trace Silt, Laminated 
f-

with Horizontal Banding of Gray and 

' 
I 1\ ··-f- Dark Gray ' 

r-
r- [Gray SILT Layer, Trac" r- ._,ay 
f-
f- pray Fine SAND, Trace to Little Silt 
r - 2G--

Dense Gray Silty CLAY, Trace Fine 
- Gravel I 

- Trace Fine to Coarse Sand and Gravel on 
lfop of Clay ; 

-
1-- End of Boring at 16.0 Feet 
f- Borehole Backfilled with 
r- 25- Bentonite Holeplug 
r 
r-
r 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling sz 4.0 Upon Completion of Drilling X Start (i/ll./~.0. End 6/l.ll~.O. 
Time After Drilling Driller ...... ETL ... Chief .... TJ.C ...... RigP.~S.Q 
Depth to Water Logger ..... TJ.M ..... Editor ...... SJ.lL .. ············' 
Depth to Cave in Drill Method .. 4 .• lS..~ .. IQ .. HS.A ................................ 

\-... The stratification lines r~esent the aflPI'OXiiMte bouldary between soil . ..................................................................................................... types· the transition NV bie gradual. 



LOG OF TEST BORING Boring No ............. .5.8.6.7..... .. .. 
WARZVN Project ...... .A.m~.d4:aQ .. C.b.e.mJ~al .. Se.r.:vl<;~.$. .......... Surface Elevation ...... 6.3.7.~ ..... ··············· 

~ ........................................... RJIFS .. P.h.ue .. .ll. ........................ ................ Job No ................ 6.0.l.S.l. •. l.l ........... 
Location .. . . ... .......... Gdr.f.U.b. ~- .Indl.a.na. .................... ··················· Sheet ......... J ........ of ....... 1 . .. 

2100 .. ...,.......,. 11: DRIVE • ADDISON, ILLINOIS 60101 • TEL (708) 691·5000 

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES 

No. Rec Moist N Depth and Remarks (qJ PID 
(in. !value (ft.) (tsfl (ppm) 

r- ;ti,J; ~riLL: Crushed Stone and Sand Fill r I- Roadway. r 
I-

Brown Fine SAND to Dark Gray Fine to 
I- Coarse SAND r 
I-

·~ 
r ,_ r 

J 

I 1 14 w 15 - Becomes Dark Gray to Jet Black, Fine to 
Coar-Se SAND, Trace to Some Fine 5.0 .... 
Gravel, Odorous 

- At 6.8' Grades to Dark Gray to Gray 
Fine SAND, Trace to Little Medium 

I- Sand, Trace of Silt and Fine Gravel at 
f-
I- 1o-. 6.9' 
r-
I-
r 
I-

,_ 
r ,_ 5.5 

2 16 w 58 I- ~ 1)- Becomes Gray Fine to Medium SAND, 
r-

Trace Fine Gravel, Moist , ... 
~;:p- r 

r- IGray Silty CLAY, Trace Fine Gravel 
f-,,_..... r-
f- ~rnct~l! into Brownish-Gray Silty CLAY, 
-

1Trace to Little Fine to Medium Sand, 

- 2Q- IJ..ess Dense 

- End of Boring at 16.0 Feet 

- Borehole Backfilled with 
Bentonite Holeplug 

-
-
- 25-

'---

WJ 'TER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ Upon Completion of Drilling ~ Start ~/l.l./.9..0. End ~/U/.9..0. 
Time After Drilling Driller ...... .ETI ...... Chief .... .TJ.c ...... Ri&D..~so ..... 
Depth to Water Logger .... .TJM ..... Editor ..... .SJJL ... ................. 

Depth to Cave in Drill Method .. 4 .• l.S..~ .. .Il>. .. liS.A. ........... 
\.. J~~r;~!f~~=~~;~":y'~'":~~f~e approxi11111te --·, .............. soil ······································································································/ 



No. 

1 

2 

WARZYN 

SAMPLE 

8 w 

18 w 

LOG OF TEST BORING Boring No .......... SB68 .......... ~' 
Project ...... Arn.e.dt•Q ... C.b.ttmi.c:•l .. Se.n.it.e$. ......................... .. Surface Elevation ...... 6.37.0 ..... · 
................. . . ................ RIJF.S .. P.ba.R .. U...... .. ... . . .. ....... .. Job No ................ 6.0.ZSl.ll ............ . 
Location .................. Gdffi.t.h,. . .IAdJ.a.P.a. ........................................ . Sheet ........... L..... oC ... l ........ . X 

!-
2100 CORPORATE DRIVE • ADDISON ILLINOIS 60101 • TEL 691·5000 

!.J'. 

VISUAL CLASSIFICATION 
and Remarks 

Brown Fine to Medium SAND to 5. 7' 
then Black and Dark Gray Fine to Coarse 
SAND, Trace Fine Gravel, Black Staining 
and Odor Throughout 
Continue Drill to 1 4.5' 

Grades to Gray Fine to Medium SAND, 
Fine to Medium Gravel to 14.6' 

Gray Silty CLAY, Trace Fine to Medium 
Sand and Fine Gravel, Trace Fine to 
Medium Sand Seams (1/2") at 15'-15.5' 

to Gray Silty CLAY, Trace to 
Fine to Coarse Sand and Fine 
, Increasingly Sandy with Depth 

End of Boring at 16.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

SOIL PROPERTIES-
PID 

(ppn) 

13.0 

9.0 

f 
f 

! 
f 
li 

=--- Upon Completion of Drilling _..%..___ __ (i/l.l./.~.0. End {ifl.l../~.0. 
Driller ...... ETL ... Chief .... .TJ.C ...... Rig D.::-:.S..I.t 
Logger .... .T.J.M ..... Editor ...... SJB....... .. ........... . 

~~~~m~~rri':~~~t'th:"':~~rt:i~~~~~~-iorm Method..4 .• 1S..~ .. IP. .. .f.ISA. ................................ . 



LOG OF TEST BORING Boring No .......... .. .5.86.9 
Surface Elevation ...... 6.3.8.3. WARZYN Project ...... Ame.dc;~u-. .. C.h..e.mJc;al .. ~ni~~$ ....................... . 

........................................... lU/F.S .. P.b.ate .. U ....................................... . Job No ................ ~.0-~.S.l • .l.:Z. ......... . 
Location .................. Gdfi.U.b. .... IAdia.~Ja. ........................................ . Sheet ....... J........ oC. ...... L ........... . 

2100 CORPORATE DRIVE · ADDISON, ILLINOIS 60101 · TEL (708) 691·5000 

SAMPLE VISUAL CLASSIFICATION 
No. f R_ec Moist N Depth and Remarks 

( lluo (ft.) 1n.) Va._ 

:=._ ffl:r\ Crushed Stone Surface Fill 

r
r
f-
r-
r-
r-

.. ·. 
·.· . ·: .. 

g 5-.:-::-:. 

Dark Gray (some stained) Fine SAND 
with Solvent Odors to 3.5', then Brown 
Fine SAND 
Straight Drill to 6.5' 

r 

SOIL PROPERTIES 
qu 

(qa) 
ltsfl 

PID 
(ppm) 

100 

..... r~ 
f~·· 

18 w 32r-
.:.,.o.· ...... 
.; ..... 
~:-.--..... 
.-:.:-. .
···~ ...... . ;.,.o.· ...... . ;.,.o. 

- 1D- ~--.-: 

-

-
-
-

...... ._:- .. 

. :.~· ._:- .. 

. :.~· 
:.o.:--.:.,.o.· ...... 
. :.,.o.· ...... . ;.,.o. ....... 
···~ ...... 

- 15- ~f.: ...• 

Brown (much oily stained) SAND and 
GRAVEL (possible fill), Trace to Some 
Fine to Coarse Gravel and Pebbles, Trace 
Silt, Wet at 6.5-7 .0', Black Staining on 
Fine Sand at 6.5-6.8' 

150 

.-:.:·.-· 
~if~;~~}· Continue Drilling to 20' ...::.., 

2 12 w 30 
-

-
-
-

.. ·. 

2.,,_ .·. ::.-
:;u- .·. 

··:.- Gray Fine to Coarse SAND, Trace Silt 
p±! that increases with depth 

Becomes Gray SILT and Fine SAND 
\(layers) at 21.1', Trace Gray Clay 

- 25-
End of Boring at 21.5' Feet 

Borehole Backfilled with 
Bentonite Holeplug -

r 
'r 

75 
5.0 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling :SZ 5.0 Upon Completion of Drilling _%~-- Start 6./l.S./.9..0. End 6./l.S./.9..0 
Time After Drilling Driller ...... ~TL ... Chief .... .TJ.C ...... Rig.D.:::S.O ..... . 
Depth to Water Logger .... .TJ.M. .... Editor ..... SJ.B...... . ................ . 

\---!De~~p~lth!!:7to~Cr7a'i-.ve~in~'i"T"'~:=="""""""'-.:-'=:=:===="""===;--~":""""-'""'F-.~==~--I Drill Method .. 4 .•. l.5.~ .. JD. .. ll.SA ..................................... .. 
\ The stratification lines represent the approxi•te bouldary between soil 
'-.... types; the transition MY be gradual. 



LOG OF TEST BORING 
WARZYN Project ..... Arned.t~uLCbernitai ... Senh:es .. 

........ ......... . . . .............. Rl/FS .. P.base.JL.... . ... . ................. . 
Location .............. Gdf.fi.tb •. .I-..dlana. ..................................... . 

Boring No ....... SBIO 
Surface Elevation ...... 6.3.8.8 .. 
Job No ............... 6.0.l5.l. • .ll ......... . 
Sheet ......... ..1........ of.. . l.. ........ . 

2100 CORPORATE DRIVE • ADDISON, ILLINOIS 60101 • TEL (708) 691·5000 -
SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES 

~ Rec No. Moist 
(in. ) 

I 10 w 

2 14 w 

N Depth 
Value (ft.) 

!- ~ r-
,... 

.·· .. 
r-

.• 

r-
!-
r-

g .. ·.~· 
5- :.:·::-:.: 

!- ··.:· 
!---

42 ·-· 
r-
!- .· ·.:: .. 

... -~· .. 
r ., .. 
r- -· 
!- ··:· .·. 
!--- 1o- :-\:<-
!- :·:?:-· !---
!-

:.·: .. 
. -· 

r-
.... .·· .. .. : 

!- ·-· .. ·: . 
!--

. •': 

._:: ... : 
!- ,•: 

: 
!--- ··.:· 
!-
!-- 't5- ._:_: __ :_. 
f-
!---

.· ... ·. 
:: :·: 

f- .. :: .. 
!--- '•' 

.• 

t- ·-· 
- : -:·: 

.' ·.:-: 
·-· 

35 ·-
- 2()-s 
-
-

-
-
!--- 25-

and Remarks 

1\ Road Gravel Surface 

Brown and Dark Gray Silty Fine SAND 
(possible Fill), Trace Fine to Coarse 
Gravel, wet at 5-6' 
Straight Drill to 6.5' 

Brown and Dark Brown (stained) Fine to 
Coarse SAND and Fine to Medium 
Gravel, Trace Silt and Oily Staining 
(some in tiny droplets) throughout 

Becomes Gray Fine to Coarse SAND, 
Trace Fine Gravel, Trace of Gray Silty 

1\ Clay Pocket at 20' 

End of Boring at 20.5 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

qu PID 
(qa) 

Ctsfl (ppm) 

r 

10 

120 

15.0 

r 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ 5.0 Upon Completion of Drilling .... %...____ Start 6/l.S./.9..0. End 6/l.S./.9..0. 

' 

---~ 

~-
-' 

t~ '· ., .. t,; 
'"-~;-? 

I 

Time After Drilling ___ Driller ...... ~TL ... Chief .... TJC ...... Rig.P.:::.SQ 
Depth to Water Logger .... TJ.M ..... Editor ...... SJB...... .. .......... . 

\---.!De~~p~1th~to~C~av~e::...,.I~· n~...,......,==......,===--~E""""'=====:=:=:=;---7=:=====:=-~==~~Drill Method ..4 .•. l.S.~ .. JP. .. HS.A. .............................. . 
\ The stratification lines represent the approximate boundary between soil 
'-.. types· the transition may be_g_radual. 



':j 

-~~ 

~ 
~ 

{~ 
~ . 

. i] 
'·;i 

.t; 
·~~ i 

~ 

~ 
}~ 
; t; ~~ ..... 
. ..., 

",' 

·~~:i 

·-:~~ 

·~ 

WARZYN 
LOG OF TEST BORING 

Project ...... Ame.d.c:•a .. C:b.em.h:~,d.Ser.~i~e$. ........................ . 
Boring No . ............ .58.7.1 .. 
Surface Elevation ...... 6.3.8 .• 7. .. 

..... ..................................... Rl/FS .. Pbau ... ll ................. . Job No ................ 6.0.l.S.l. • .ll .. . 
Location .................. Gdf.fi.t.b,..ladhma.... ...... ..... .. ......... .. . Sheet ........ l....... of. .. J .... . 

2100 CORPORATE DRIVE · ADDISON ILLINOIS 60101 · TEL (708) 691·5000 

SAMPLE SOIL PROPERTIES 

i Rec . N Depth 
No. • MOISt 

(ln.) Value (ft.) 

VISUAL CLASSIFICATION 
and Remarks 

,;:-:1:~:-. 

·-r 

c 1 16 w 

~ ..... 
I 

,_ 

"" 1-

...... 5- ... ·.:.'.· 

71-
1"" 

I
I
f-

"" -
-

. ·. 

•' 

,. 

,•', 

·.· .. ·.:: . 
. ·.:: .. 
::-:::.· 

.• 

f- ··.:·.· 

"" f-
"" :-:-· 

Road Gravel Surface Underlain by 
FILL: Brown Silty Fine Sand and Gravel 
to Black Silty Fine Sand, Trace Gravel 

Brown to Dark Brown Silty Fine SAND 
which Grades to Brown and Gray (much 
darker with Black Oily Stains) Fine to 
Coarse SAND and Fine Gravel, Trace of 
Fine Sand which Increases with Depth. 
Continue Drilling to 19' 90 

2 
t----w-

1
-
4
-+--W--+-

3
-
2

+-r- :·.:-:.: Gray Fine to Medi~m SAND, Trace . 
_ 2o- ::_::':·: Coarse Sand and Fme Gravel, Trace S1lt 

1----f"t--+---t---+- ~NLayers at 19.2' and 20.2' (1/4" to 1/2") 
- Increasingly Finer Grained Sand with 
- Depth 1 
-
--
- 25-

1-

End of Boring at 20.5 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

25 

r 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling :SZ 6.0 Upon Completion of Drilling _%:___ Start 6./l.1!9..0. End 6./11/9..0. 
Time After Drilling ___ Driller ...... ET.l ...... Chief .... .T.J.C ...... Rig D.":'. SQ ..... 
Depth to Water Logger .... .TJ.M ..... Editor ...... SJB...... .. ....... . 

~D~e~~p::.!.1t!!.h ..!.to:;:_.;:C~a:.;...v::..e .,!;in:!...,_-:-:-"'==='-:-'=:= ....... =":-~!!""-~........,.--""===~Drill Method ..4 .•. l.S.~ .. l:P .. HSA ...................................... . 
\ The stratification lines r!!J)resent the approximate bou¥tary between soil 
'-. types· the transition may be gradual. 



WARZYN 
LOG OF TEST BORING 

Project ..... Am~d_c;~m ... C.b.~mic;•LSen.l~~$ .. . . .................. . 
Boring No ............ SBJ2 ....... .... ~ 
Surface Elevation ...... 6.33 •. 4 .... , 

.... ... ...... . . . ............. RI/FS .. P.b.as.e.JL ................................. . Job No ................ 6.0.l.Sl • .ll ............ . 
Location .................. GriJf.itt. .•. bdhma. ...... ..... . . . ..................... . Sheet .......... l....... of.. ... l ...... ..."" 

2100 CORPORATE DRIVE· ADDISON ILLINOIS 60101 · TEL (708) 691·5000 5 

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES~ 
II Rec M . t N Depth 

No. ~~(in.) Ols Value (ft.) and Remarks 

1 10 w 

2 14 w 

-
-
-

-

6-

I
I--

.··.:-

··.:·:-· 
1- .. :-

- 1o-:.:._ .. 

-
-

-
-

-
-

. · · . 
.. 
.. 
•' 

: 

•' .... 

. ·.: ... · 

.·· . 
. . :. ·: . . . . ·: 

Crushed Stone Road Gravel Surface 
Underlain by FILL: Brown Fine Sand to 
Dark Gray Fine Sand 

Straight DrilJ to 6.5' 

Brown Fine SAND which Grades into 
Gray Fine to Medium SAND at 6', Trace 
Silt, Increasing Coarse Sand to Trace 
Fine Gravel Wet with Slight Oily Sheen 
Continue Drilling to 19' 

23 ._ -·-:-=-:-· Gray F~ne to Coarse SAND! Tra.ce Fine 
1-- zo- :. :_:. to Medm~ Gr~vel, Trace Stlt w1th 

1----f"'t---.t---+-+ ~h Depth, Thm Stlt Layer (1/2") at 20.3', 
1-- Trace Clayey Silt Pockets at 19.9', Silt 
~ Layers Interbedded with Fine to Coarse 

Well Sorted Sand 

End of Boring at 20.5 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

WATER LEVEL OBSERVATIONS 

qu PID 
(qa) 
ftsfl (ppm) 

T', 
11------4-.7~~ rl 

50 

I 

GENERAL NOTES 
While Drilling :SZ 5.5 Upon Completion of Drilling ..... ~._____ Start (ifl.S/.9..0. End (if:ZS/.9..0. 
Time After Drilling ___ Driller ...... ETL ... Chief ..... TJ.C ...... Rig .P..-::.5..0. 
Depth to Water Logger ..... T.J.M ..... Editor ..... SJl.L... . .......... .. 

~D~e~~P~1t!!h...;t!!.o~C~a'+v~e ,;;in~..,....=--......... ~""':7"~...,.,.~==-=~-:===-:==-:~-=--"P.-~ Drill Method ..4 .•. l.S..~ .. JP..Jl.SA .............................. .. 
\ The stratification lines represent the approximate boundary between soil 
'-., types,• the transition NY be gradual. 



LOG OF TEST BORING Boring No . ............ .58.7.3 . .. . 
Surface Elevation ...... 6.41.7 .. WARZYN Project ...... Ame.d(aQ ... Cb.eml.(ai.Se.n.ic~$ ..... . 

........................................... lU/F.S .. P..b.;t$.e .. U ...................... . Job No ............... 6.0.l.Sl • .ll .... . 
Location .................. Gdf.flt.b.,. .. l .. ,n-.~~,-. ................ . Sheet ........ .l..... . of ...... 1 ...... . 

2100 CORPORATE DRIVE· ADDISON ILLINOIS 60101 • TEL (708) 691·5000 

SAMPLE 
N ~ Rec H . N Depth 

O. • OISt 
(ln.) Value (ft.) 

16 M 

I
f
I
f
,... 
-

4-

VISUAL CLASSIFICATION 
and Remarks 

Gravel Surface Crushed Stone Underlain 
by FILL: Brown to Dark Gray and Black 
Silty Fine Sand with Strong Solvent Odors 

SOIL PROPERTIES 
qu PID 

(qa) 
Ctsfl (ppm) 

~ ·~·'Z··_ -l"'t-----1t---t--t-... : .··.- 5-

FILL: Brown, Dark Brown, and Black 
(staining throughout) Silty Fine Sand, 
Trace of Wood and Gravel 

70 

...;; r -
I~~ -

-
-
_ 1n- :_:.>:J\Estimate Fill to 9.5' r 
- .. 

,. 
- ,. 

: .. -
-I 
1- 15-<·:·: 
1- :.·.': 

~ ~~ ~ :·:·:_:·:: 
..... 

---1.1---+--+--+1-- :·:::-:.. Gray and Dark Gray Fine SAND (slight 
54r- ·.: ·_. trace of black staining), Trace Silt 2 18 M/W 

1- ::-:::.. (increases with depth), Trace to Little 
t---...,..,.--+---+--+- ~~~Silt in thin layers (1/4") at 18.5-19.0, 

_ 2n- I \tip of spoon reveals black stained layer 
directly above Silty Clay Layer at 19.0' I 

- l~-----------------------J 
-
-
-
1- 25-

End of Boring at 19.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

35 
r 

WATER LEVEL OBSERVATIONS GENERAL NOTES 
While Drilling ~ Upon Completion of Drilling _..%.____ Start 6./Z8./.9..0. End 6./U/.9..0. 
Time After Drilling ___ Driller ...... Ell. ..... Chief .... .T.J.C ...... RigO:::SO 
Depth to Water Logger .... .T.JM ..... Editor ...... SJB...... . .................. . 

~D::.:e~~P::.:.It:.:..h ...;.to~C~a:.;..ve::_,.:;in:=.._-:-:-====--:-'~===:--~~-=:==-:---===:=<--!Drill Method .. 4 .•. l.S.~.JD. .. HSA. ..................................... . 
\ The stratification lines represent the approximate boundary between soil 
'-... tYJ)es• the transition 118Y be gradual. 



No. 

1 

2 

WARZYN 
LOG OF TEST BORING 

Project .... Amedc:.-Q ... C.b.em.ic:•l..Se.n.i~es . .. . .. . ............. . 
Boring No . ............ 587.4 ........... ~ 
Surface Elevation ...... 6.41.6 ..... • 

...... ..... . ........ . .. . ...... RI/FS .. PbM.e.JL............... . ...... . ......... . Job No ................ 6.0.l.Sl •. U ............. . 
Location .................. Gr.U.f.U.b~ .. bdiaP.a........... . .......................... . 

r 
Sheet ........... L..... of. ....... l ............... , 

~ 
2100 CORPORATE DRIVE ·ADDISON, ILLINOIS 60101 · TEL (708) 691·5000 / 

SAMPLE VISUAL CLASSJFICA TION SOIL PROPERTIES .... 

~ Rec 
~in.) 

Moist 

16 M/W 

10 w 

N Depth 
Value (ft.) 

-
-
~ 

5-

5-

-
-

-
-
- 1o-

-

-
-
-

and Remarks 
Road Gravel Surface Underlain by FILL: 
Brown and Dark Gray Silty Fine Sand, 
Trace of Dark Staining 

Brown Fine Sand, Trace Silt and Black 
Staining Throughout 
Driller's Note: Encountered Buried 
Object While Drilling at 11' (possible 
drums) 

\~~:~:-~Estimate Fill to 12' 

- 15-:_<.:: . 

63-

- 2o-

- 25-

. . ·. 

... 
:':·::· · Brown and Dark Gray Fine SAND, Trace 
. .. . Black Oily Staining Throughout, Trace 
.:..:.:..:..~Silt at 18.5-19.0' 

End of Boring at 19.0 Feet 
Borehole Backfilled with 

Bentonite HoJepJug 

r 

r 
85 

WATER LEVEL OBSERVATIONS GENERAL NOTES 

r------' . 

While Drilling ~ Upon Completion of Drilling ....;;;~..____ Start 6/lS./.9..0. End Ml.8./9..Q 
Time After Drilling ___ Driller ...... ETl... ... Chief .... .T.J.C. ..... RigD:::.S.O. 
Depth to Water Logger .... .T.J.M ..... Editor ..... .SJ.B...... .. ............ . 

~De~~P~It:!!h....;t~o~C;.;a~v!::.e..;,i~n --,,.....==:===...__~~:o:==.....a;-::-:':'':""i"=o;==-.-==:===-====-o;=H Drill Method .. 4 .• lS.~ ... lD .. lJ.SA ................................. . 
\ The stratification lines represent the approximate bou'dary between soil 
'-.. twes.· the transition 11111y be gradual. . ..................................................................................................... ;:.:. 



LOG OF TEST BORING 
WARZYN Project ..... Am~d~aQ ... C.h.~.mJ<:al .. Se.ui~~-L ............ . 

........................................... Rl/f..S .. P.b.au .. U ....................................... . 
Location ................. G.r.iffUh~Jndlaoa ................................. . 

SAMPLE 
·tj 

VISUAL CLASSIFICATION 

I Rec M . N Depth 
No. • 01St 

(ln.) Value (ft.) and Remarks 

.·.:· 
···. 

I 1 

~~ 

14 w 

~ 

-
-

-
1-
- 5-

-
1-

-
-
-
- 1G-

-
-
-

40~ 

Crushed Stone Road Gravel Surface 
Underlain by FILL: Dark Gray Fine 
Sand with Solvent Odors 

Encountered Buried Objects Between 7 to 
II' 

:.~-:/f\ Estimate Fill to 11 • J .. ... ·.:-:.-. . 
. · ·.:·_.· .. 
:-.:-:: 

.· . . . 
Brownish to Dark Gray Fine to Medium 
SAND, Trace to Little Fine to Coarse 

15 .. ·. Gravel, Trace Silt { 

-

r- 2o
l-
r-
1-
r-
1-
r-
1-

I-
I-
I- 25-

-

End of Boring at 1 5.0 Feet 
Borehole Backfilled with 

Bentonite Holeplug 

WATER LEVEL OBSERVATIONS 

Boring No ......... SB15 .. 
Surface Elevation ...... 6.41.5 .. 
Job No ............. 602S.l.l2 I 
Sheet ....... 1 ..... . of ...... l ... ...... ) 

70 

110 

GENERAL NOTES 
While Drilling ~ Upon Completion of Drilling -~~-- Start 6/l.S./.9..0 End 6/l.S./9.0. 

i 
I 

I 
Time After Drilling ____ Driller ...... E.IL ... Chief .... .T.J.C ...... Rig_D..~s.o ...... j 
Depth to Water Logger ..... T.J.M .... Editor ...... SJP....... . ................. . 

~,.-.:D~ep~lt:..:.:h~t~o:.....:C~a~v:..!:e:....:i~n~,...,.====--:-'=:=====-:----"'!'-----:-===~--1 Drill Method .. 4 .• l.S.". .. l.D .. .l.l.SA. ..................................... ' 
\ The stratification lines represent the approximate boundary between soil 

-......... types· the transition IIIIIY be gradual. 
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GF:AIN SIZE DIST~:IBUTION TEST ~:EPO~:T 

~ C..:.:..• .... P""t. .. h.J.a. l="lr,.. 
~ 

" - -~ ~ ::: :; . .. ... ... ... 
~ 

-~ i 
1€10 ... "' .. ' - ,:,., ;:,. ;;, . - ~ 1 - ~ -

I II 1 l I I r~ r 1 T 
- IJ 

~rrH4 Jl! l I I I Ill I l l I ·I I iT I ; I ! I 
'?0 r I !I ! ~~ . f f I I I I I I 

• . ! I l : ! ,.~ ' 

I l I 
! ~I 

80 
• l J . v 

; ; 

I ~ I ,/ i ,)' 
70 

: : ·~ . ; ; ~ ~ a::: ; 

w 6(1 ; 

z: -u.. ; 

f- 50 ; ; : : 

:z : ; : 

·~ w ; 
(_) 

' 0: 40 
. : 

w 
CL 

1\~J . : 

30 ; ; 

I 
; f : I !'t; '! : ! 

20 : 

: : ; 

: 
: 

10 : : : 
; • i 

\ I 
I 

; \1 :I :II I i I e 
200 100 10.0 1.0 0.1 0.01 0.001 

GRAIN SIZE - mm 

Sl:lmbol %+7~- % GRAVEL % SAND % SILT % CLAY 
0 0.0 0.9 8.6 45.1 45.4 

LL l PI Das D60 Dse Il30 Dt5 Dte C.: Cu 
C• 33 19 0.01 0.002 

/ MATERI~DESCRIPTI~ v- uses 
0 Brown Lea.n CLAY, Little Sand, Trace Gra.vel CL 

1 
Project No.: 15090.33 1Remark:s: 
Project: ACS TESTE II B"··· f'11'1L,..·m.JA v I • 

;J S:amp 1 e: BORING: 1'1W7 @ 23.0-25.0 FT 
ENTERED BY: MML 

CHECKED BY: 1)])/ 
Date: 03/21/90 APPR01.}Ell B''· I • 

GRAIN SIZE DISTRIBUTION TEST REPORT I :::w I , Engineer· ing Associates, Inc. Sheet No. 

EWI 



G~:Ait..t SIZE D I STR !.BUT I Ot..t TEST ~:EPOF=:T 

" ~ ::; : (UaJ· ...... ...... :H..,. Fu• 
~ ~ .S 

..... 
~ .. ... .. 

~ : ~ 
~ ~ 100 ... "' .. - - ' ' ,>, : . .. "• ~-

il 
. ! 

~ ~ Ill ! I I ! 
90 I I I 

: : 
: 
: 

80 : 
: 

I 
I I : I I : : 

I. 70 : : 

I I 
: 

0:: 
: I : : : : w 60 : : 

::z: : 

I ..... 
lL. : 

50· 
: 

t- .. 
::z:: .• : 

w 
w : 

oc 40 
: 

w 
Q... : 

: v ......--: 

30 
: 

1-
i ,.,...v v I : : 

I I 20 
: 

: 

\ 10 : 
: 

: : ~ : 

: 

I -
e : : I 

200 100 10.0 1.0 0.1 0.01 0.001 
GRAIN SIZE - rTIITI 

Q,,_..,.()_l _£.+'7~ .. r._ ~~ ..... JC'( 
.""". _ .. r. SAND r. SILT I r. CLAY 

0 0.0 1.4 92.3 4.4 I 1.9 

LL PI De5 D6e Il50 D:3e Dt5 Dte c.: c.J. 
lo 0.55 0.44 0.41 0.342 0.2780 0.2286 1.16 1.9 

/~ L'. MA~-IAL 7 
.:lPTION ------ ./ uses 

0 Brown 'Fine-Medium SAI'l"D, Tr-ace Silt, Cla.., trGr-a.vel v SP-SM 

Project No.: 15090.33 Remarks: 
Project: ACS / 

FT/ 
TESTED B'·"· 1'11'1L/Dl>lA I • 

() Sample: BOF:It-IG: 1'1W7 @ 45.0-50.0 
ENTERED BY: MML 

CHECKED BY: })A-
Date: 03/21/90 APPF:O\ .. 'EII BY: 

GRAIN SIZE DISTRIBUTION TEST REPORT 
EWI, Engineering Associates, Inc. Sheet t-lo. 

EWI 
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GRAIN SIZE DISTRIBUTION TEST DATA 

~).-; ... ! .. i··: ~ 

.. Jr·-:.:_,_, .:-.:.1: ,., 
;··-' r c::· ·i t~·c t 

~"·· -····· 
... :. ~== .::· .;::: ::::: :::: :=:; :.::: :::; :::: ::-.; :-..::: ::::: :::.· .. 

Sample Data 
0· ; ____________ - ---- -· ............. ---- ..... ----·· ........... ---·· -- .............. -··· •·· -- ..... - ~-- ............... - -····· ... . 

l.. .. .. / ..,.- -··.,-. ·r J·l ···. .. •. ,.-- .- ,. •. ·· .... -..-~:: .-. , .... .,.. 
~~a.rn).:"!i.E~ rit_~,r~U-t1f-: / :~.:H~r ... ~.~.(./:3:. r·p ..... ;-/ '"~~~ _..::,:..J. .... J--.::h:• .. '· .. : ~·- ~ 

Si:-~in~.":!1E! Lit .. !=:... E:r-·c)\t'.!n r:·int::·--r·1;: .. :·c:1.:..u.f;i :3f:it·1i), LittlE· S.-.i J t.~ 
· lr- -r- -. ·· , .. ,.... ·- 1 , 

-~_.;::;c.-::; ~- .l?.!"' . .,_: :::..:··· ·--;~;,·;: 

~ 

L.iqt.~.i..c3 l irni. t_: 

--------------------------
Notes 

~ ,c-;»-- ···-- ... -- ............... --- -· .... --- -· --··-· .... -·· ····· ... • .... ····· ... . 

MML/DWA ENTERED BY: 
CHECKED BY: APPROVED BY: 

·::::·::::::::· :."":··:;:::._, ____ ..... :::.:::::::::::::::.:::·::::. 

.i .• : 

~~ ~--~·-1~~-: ~-- _____ Q'f= ___ ------- -···-··---- -· ......... -······--- ------- --·-- --·- -···----- --- .. -·-----··-· ------· -· ........ -........ -- ... -....... -
) ...... 

Mechanical Analysis Data 

~~·-::,.:: -~- :····~:~:: ····:.~~~:~ ---~ ;,~.i ~. ~( ~~ l ........... -----·-· -·-----·-·-··-·-- -----·--·-- ------- .... ---------------

Tare 
}l:>r·'f' sample ~-"~eight --
;lrat·e for· CLIITJU}atJ •/E• i--JEJghi:. r·Et.<:<.i.nE.:--c's;: i) 

Sieve C~mul. Wt. Percent 

(}. ~t 

# '~ 
* 10 
# 16 
# 30 

40 

80 
~- 100 

: __ ~~- #.t 
~ 200 

inches 
:i.nchE·s 

(i. (H) 
~ .: . 
..t..Of 

.16. t-3(i 

:~~~: ;;:/ 
,s ~~! 3 ... ~ .. :? / 
66.1 .• ~~;; / 

1()(i. () 

99.8 
97.7 
9:.=~. 3 
,_,,3. 8 
'~(). 9 ~· 

64.-6 '. 
::?1.3 

8.8 
8.1 

----··--------·-· --------- ---·-- -· ·-- -·- ---- ... ---- -· -- --· ··-- -.. - _______ .. ___ ~·--- _ .. _. --·-.. -- -·-·-·-.. ·· ·-'" ·-·----- -- -· -- ... -· .. _ .. - -·· .... - .... -- _, ..... _ .... -·-- _, .... _ .. 
Hydrometer Analysis Data 

i:~~ ;:~: ~-,~:~:~~---~-:~- :~.:.:·~:····· ;·,: ··r·::·;~;:i~:, !-:,;.~.--- ··; .~·: -· .... - .. -- ·-·-- -·--- -·-·---·-- ·---- ........... ----------- ............................ - ............. . 
Percent --# 10 b2.sed on complete sample= 95.3 

'i'JE·; ql-·,t o-i' r--.··'dr·onH?·!-e• sr.-.tr:p l t:·; 1 GO __.. 

j}l;·~~::~~:~ ~~~~~;: ;.;~j i ,~ i<·'::~P c~;~'--,:.~t:~ ~~~~~;, ~ 

Hygroscopic moisturp= ' ... :J· . .:.~ 

,.~- l:-:\ 1 c. ~- .~ 1 a ·~: .. ;;:::: cJ t) :\. c~ ~- ;.::_:, ci o,. \! e :i. ~1 h t :::: ~l '· .. ~ l~ .. ':: .. ' ·-~.·:, 

:~~.\ t.c:~:1": at .. i. C ·t·. f.7'fn PE' ~-- .:~ t U. r·· E· c: C: ~·- :·· EO:.· C.·;:_ 3. .:::..:.1·-.; 

cc:.r .. t'"E•C t.l.Ctr-, 
.::\ ~-~·: .... -~ ~ -~ •· ... . .. . . 

':::-'-..'.: :;.'.: --
--

-
EWI 



--: p~·c .i_ ·f i c· ·-;::-- ·i. +· .... 

t:~ 1 t~; r· ~~:. ;._-::. {:i 
1· ~t rr~t:·.-:· ~ rr: J. r .. ; 

l .. () 

6(;.(; ~-

12~). t) 

14-40.0 .-. i ,-. 

+ -., J. r~. 
r.:, 

r.··-•. ,;-.:.:: 

(i .. 3:2~i1. 

.. :c = 1.47:':',7 

-~-- :~:- .. (} 

1 .. 1.~'-/ 

.,_ .... i:·~c; .. : f: i~-~ 
·-~:~ ... (i 

' .. i._' 

; c: 
.. : ... ,_1 

i i 
·•·· .. 

'· ·. '·.' i 

. ., , .. 
·" .i. -··, 

Fractional Components 

,.-, -,. 
...,;: .•.. :) 

• . .). 4(t6 [f!:t(}::::: 

i). 2•+:~~7~3 

::~ .. ::::~961 

··~ 

·~ .... ~ .1+ 

': .. :; .. ~- :~ 

.; .{~ . 
(} • (!·.)~:.") 

c~ . ;:::>~).{: ~< 
.:I 'I.' t + 

r::; ·-..
·. t • ;' 

··:-· ,. 
' .. c 

2.8 
.-; -._· ... ) 

~ ..... ~_,_.;,..·: .. _ . ..... 

~ . 
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,lob No. E~090 

Dat.e: \\3 /Z 1/90 

~ALLING HEAD PERMEABILITY TEST 
<~ iW1 ingineering Associates, lnc., 8383 Greenway Blvd., ~iddleton, Wl 53~·62 Ph(lne: (60S) 231-4170 

~ 

\i4 
~RO,JECT 

LOCATION 

fjsAMPLE (a) 
DEPTH (ft.) 

~~ 

t}30IL DESCRIPTION 

~AMPLE DJAMETER (em) 
~ ... ;. 
jSAMPLE AREA,A(cmZ) 

~PLE LENGTH,L(cm) 
~'"'1STURE CONTENT I':'(. 

0· DENSITY ( lb/cu ft.) 
rERCENT COMPACTION 

'-...../ 
;ii 
1>, 

ACS 
GRIFFITH, INDIANA 

BORING: MW9 
21.0- 23.0 ~ 

Brown Lean CLAY, Some Sand, 
(CL) 

7.4 
42.6 

INITIAL 
19.3 
18.8 

110.0 

FINAL 
19.3 
18.5 

110.0 

COEFFICIENT OF 
R1lli PERMEABILITY I k ( C:!IdS~\:) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

6.5E-08 
9.4E-08 
3. 9E.-08 
6.0E-09 
4.8E-09 
1.6E-08 
l.BE-08 
1.3E-08 
2.2E-08 
3. 4E- 08 -;, 
3. 4E-08 v' 
3.0E-08 

_,----
Little Gravel 

__; AVERAGE COEFFICIENT OF PERMEABILITY = 3.3E-08 em/sec 
{Based on ruri numbers 10 through 12) 

"!<"""All 
·.~.., 

·r.:·~ 2 ,,!. L. 
~ .• ,~,...u u., 

FORMULA: k = ----- logJo -- , Nbere a : cross-sectional area of staDdpipe, 

FCx:YI'NOTES: 

At hi t : tiae for water level to fall fret initial height, bo, to final beigbt, b1 
iAll other teras are defined above) 

(a) This ~rme.abili t.y t.est. was :J;.oerfoi'!l')e(._i on a relatively undisturbed 3-inch 
dirurJet.er Shelby tube sample. 

CHEO:ED BY: DATE: APPROVED BY: _____ DATE: 

EWI 



.. ;.::· .. ··, 
.. t ~I .. ~-• ./ 

120.0 ......--
20.0 
:::~) . (} 

. -· .... ! . ·-· ·-
:' t··':..:·· ' .. J .\ f :y 

=3 .. (; 

1. 2 . () ~; .. () 

1 J .• ~. 4- .. ::. 
.1.1.0/ 
~. (} .. :-,/ 3. :-~ 

. -~ -, . 
'' .! _\ ·.•::. 

i ~ '.) .L ·-~- ... · 

c. u l ·~:.":!. 

(>. (!.1 :::::.~ 

.-.. ·· ... -·.: 
i . .) •. ·_;·..: •.>==~-

.. ·. 
.. ···~ ·: ~:."' ···~ 

··:.. ·f f .. 

--~ ::::: • (i _t .. ~ ... _,;_ 

., -! a:: 
,\. ~- . ' . 

1 n ·:~: ... ' .. ·.-· \. 

.t. ;.~ 00 .q. 

1.4. "? 

Fractional Components 

· + 3 i r:. 
r.: r...= 
--~ ... __ t 

1._). i .. ) Ll 

DB~·=== 0.47 060= 0.366 050= 0.337 

Cc = 

-

.· ....... ·· 
;, . ! · .. :: ;."::'- ~-. .:. 

. . .• •• -. : -T 
; .) • ; ___ 11.),~:) / 

t: ,·-, 
.__: • L:.' 

EWI 

r 
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' . .. r··· !.~_ i:.7.' ·:-:-: 

.i.. ·; r··· ··· n: :.:. ~ : 

· .. ; I 

~- '•. 

~-:. S I L. T --- J~ •• q. 

cl t-: .. · ~~~; r··· E' 1::·~ ct :-. :· ·, q r· E' c:{ ci :~ n q 
( __ ! ... :) ~- -~:-.• ' .. ) / ·~:J .. ; __ ! 

.... :'() "' <-~ 

4. (! 
--', r.:: 
.. ::. .. '··' 
:2. (! 
., t:.: 
.i. • ,_, 

1. ,, ;)( .. 

-~ . ' . 
. • ' .. L ·,,:) 

.· ... , .. 
\; .. •.l. ->..-::;. 

(). !:f~f f.)t:}(!= (i. 4~)8 

0.27797 010= 0.22256 
.1. . .1.~:~14 Cu :::: 

--_.., 

~ 

I·· . ..-
·. · .. ': .. ·~ ' 'i •.. < 

' ··' 

1. 4 .. ·~? 

.-. . ....... ! ·-. 
·; __ , l.>:"· .• ,:t::' ' .. t-:··: 

~:_- • 'l 
' I l ' ,_• ~ ''1 

.-. .- .. - . .- r-. 
•._} .. 1._f• .. i·.:1t"J 

.· .. •· .. -...... 
; __ } • ' ... F.~ .t .q, 

f .J ~- ; ;.:-:· ~-

r.:: 
-.. ~ .. ; 

.:.-, .. =.::~ 

' " .i • -'-i 
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·-:· ::::: ::·.~ ~=-· ·::-: ::::. ::::; :;:7: == =~= ;::.:. ::;: ::::: :::: :::.."7 :-::: •• :. ::::: ::::· ··:: ---- ~ ==========~=-· 

===~~-~===-~==--

_:,;ample r·, umber- : 
dample Des.: Brown 

~emarks: TESTED BY: 

GRAIN SIZE DISTRIBUTION TEST DATA 

... '··-"' 

Sa~-·Dat~ 
··- ... ~-- ··-----·---- ·····-~-----:: .... __ 

BORING: MW9 @ 10.0-16.0 FT 

L . .i.i.:-ll1id l :i.rfii t: 
F'l c:.; ~- "'c i c .1 t ·:./ .i 1··1 c! E· >; ~ 

Notes 

MML/DWA ENTERED 8Y: MML 
CHECKED BV: APPROVED s;~ 

'-··· J c:.: ·./ t~~·: 

~- l... . 
! -~ f. -~ .. ;; : ' 

( 

_3 :~~=~-- :.·~~-~~--- ___ S) __ fr"_ .............. -...... ---- -- -·-·· --- ... ·--······ -- ---- ... -·· ...... -- -··· ---- -··· -- -··· -··-· -- ............ . ~· ~----------------~~ 
Mechanical Analysis Data 

0ry sample and tare= 
Tare - 0.00 
~")!'"··y• sample "'eight ::::: /(!7. :~9 / 
rare for cumulative weight retained= u 

Sieve Cumul. Wt. P~rcent 

(l . 5 inches 
o. 37~r inches. 
# 4 
# 10 
# 16 
# 30 
# 40 
# =·0 
# 80 
# 100 
# 200 

retained finer 
0 . 
.1 . 
8 . 

21 . 
:2:":}1 . 
4::~ . 

1 '?:2 . 
448 . 
~.~; .1. . 
...... s: 0..1 . . 
.~~57 . 

1:)() 
.1!-:: .. ..,.;" 

(>"7 
93 
90 
9G 
-~~: 

·-'·"-
·=?() 
:·-. 1. c' 

-· . •. 
1. ·~t 

/ 
/ 
./ 
/ 

/ 

/ 
../ 

100.0 

;-,,:; ,.,. 
7 ~3 • \-:J 

12.4 
9.9 

Hydrometer Analysis Data 

Separation sie~e is number 10 
F'ercent --# 10 based c.n completf.? sample= 
'JJ';::.-1." o ... ,t r·,f h.•dr--Jrr,r·:.+ ··;,;•· c; "·'-11" r··,' •-;. 1 •. ·.·.·,.,_·_··.· / ... ~-· . _, J I ,__ l i1 f l. Ill~. -.. t. , ·-· &:., f t-• i r.:. • _ _,.,... 

Hygroscopic moisture correction: 
Moist weight & tarF - 624.o·~ 

Dry weight & tare 
'"!' C'(r-2 

-:·r-·: t::: ·J 
._;•C?- • ·-·'·.i 

. ·: c::~ 1 c \.J 1 a t £..?. c! b i c:~ ~:- f:?:· d ~ .. ~ t:·:·:·· i. c, t· ·: ·l :::·· .".t '· .. · . . . .. ..· 

-- •. r •' -· 
C:r:~inpc;~:.j te- c: CJf"' r··c-;::.c t j l~·.t·: -=:l t:. · .. ::~;:_t t:it·:~g [: ==······ 

·. ;,:·:?.n .i. =..~:L<S C~CJ.~ ·~-- E·C: t..iC)~-~ L.,r·~ }·:·/:::: ~) ---
:i !".::·~: ... r.: ·_\ ~ .i c :.~J :;·· ,?. • .. ' ~-. .... C..! !· !::.•.:-, 1 ! .j ··:. .. .... -t-., ~:~! 

,-,... ,-, \. 
70 .. 7 

-

• 
- ·-· ----·-··- ---··-···--------·-··-·-·---··v 

I 

f 

EWI· 
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~WI HYDROMETER AND SIEVE ANALYSIS : COMPUTER CALCULATION SHEET ONLY 

~/)/_.)_ ClaD n,_......,._..l-1......._ __ _ 

1 
' 

;-:~ 1 • 

J - - - -i £ g ~ 
~ :;; :;: ;:;: :; 

" 
0 - '"' 

,. 
" -

1 
!! ,. 

'"' .. ,. - - ~ --· - - - . 

~ • -- --~.J ·J - - - --,_ .... ..... 

cl ' '- !"\ - -
- 1''-.._...,-

I '-~ (.~ - ~ - (\\ ~~ - -c::; 
t-' ~ % 

' L'\ 0, 
:.., 

il - i ~ - ~ : i .. . ; 
-= 

~ 
I~ :~ ~')) 

~ ~ 
~ ~ 

:~ 
~ t, 

~ ~ ~ )~ ~--~ "" .. :;;· 

I 
~ 

" " '":·~ -, ..... 
"' - - ·-· - ··- --

'-...: "~= ' ~ !" ,_ 
~ ·~ - -~~ 

~\ ~ - - -
:-~ C..:} r--D 1::~ 

I'--" --- - i ¥ ;; : ~ i .. . ... --.:1 
I~ I~ ~ ~ 

b-
I~ ~ ~ ~ I~ F? I~ ~~ ~ bt. :] ~ ~ I~ 1'--~ 

.... ~. ,, - - ' - ' -':- ' :!l .. 'X: ., - ~ ' 

!:'~ ~ ~. ··1 ........ -
\ 

- - -... G "'-; f::::: 
"' I ·"" __.,, 

~ 

-
i i ¥ i : -__ i .. - .. -

) 

~ ~ 
l'J ~ t\} 

~ I~ ~~ ~ ~ ~ I~ 
I'·" ·~ ~ 

1~-0 i& .~ 

~ I:J-.! R: ~ 
[\.' ' \ . 

~; I' I*' ' 

t1 ' '~ -- __.:... L · l ~ - · , \ 
JGS ---L.J-J\.._,·'""".·-,_,~·· ...:."..::..,..V.=·· = ...... ~-· -~c;~:.:::v;.c:;·tx..::.-.:::0:...;';...:.. '..c.&=:.,;v~--c JLJB NO !509cJ . .3;; 
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·~-.. -
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I~ ii -~i ! 

- ! 
j - - - - - - E .. .. ; .. - .. ~i . - - - - I!:= i ;;:~ 

, 

~~ 
p 

I~ ·= ~= 
li::!'S ..- i i ! ! i I ~ .. ~ -:-• c.:._ - Q .~ 
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-
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p 
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~\ t--- -l \. ,:') . 

\;= 
~ ..... _ 

' _j ~ ::\'1 " IY ~' - I ·-....,:-, <) 

~r 
~ ~· r:-;s. (\ 

" ' ' ~ 10 ~'( " ..... \,\ ::::! 
~--~ 

~~ .. 1<: .• \• ( \ \_ l'\ "'\ ~ ~ II 
\( 
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-;..- ::::: ::;: =:·. ::: ::::: -=:: ~.-::: :::: :.:: ::::: == ::::- ::·· -- ~-· -~ .:· :::: ==--::.::: ;-_-::::;::: ::=:::.::::.: ::: -:··.- -··· ·-·· .... --· ----· ........... ::.::.::::::::::.::::::::::::::::::.:;:::·::·· 

GRAIN SIZE DISTRIBUTION TEST L>ATA 

. _; .:~; :-~ .1 / -~~- ~- ; 

. ···---···-···-·--·- ........ ·-· ... ········· .. . ·····-··-···-·-····-- -···-······-

Sample Data 
.. -· -- -··· ..... , ... ·-·---·---····· -/-··-··········--·----~ --·-··· ... ·-- ..... 

SP-SM Liquid limit: 
F' 1 a~- t .i.. c i t \. i. r ·: .;J E· ::-~ ~ 

Notes 

2emarks~ TESTED~\: 

0.00/ 
Dry sample weight - 1006.04 
rare for cumulative weight retained= 0 

Sieve 

0.5 inche.=·s 
(>. 37~f inc: he~:. 
# 4 
# 10 
# 16 
# 3(> 
# 40 
# ~.o 

# 80 
# 100 
# 200 

t··etained 
C>. (~(> 

13. T:.. 
36.46 

10:~-;. 04 --
468.20 / 
81'7'. 66/ 
9.16. 9~.=. / 
,.., . .,,..., , ... ,.,. / 

~~;:;.·;: / 

1. (i() • (J 

99. !:· 
98.-6 v' 

s-16 • J1-
94.S 

t: -:• ·= \. .•. .! .,: • • ,_! 

Hydrometer Analysis Data 

Separ~tion sieve i5 number 10 
Percent -# .1.0 b~•~:.ed on completf.~ s;:..mple= 96.4 ... 
Weight of hydrometer sample: 100 
Hygroscopic moisture correction: 

Mc)i~.t. \r'lE·.1.<)!·:-t t· tr:-·r·t: -· ·:r:~:~:~.:.'71~:_-t 

Dry weight ~ t~re 

Ti::ir-e 

Hygroscopir m0islure= 
;:::a l C: U 1 i:< ted b .i i·> oo-F<:! irE"."i CJ h t_o:: :t 03 . ·. -CJ 

~utomatic temperat~FE correcti.on 

/ 

(: ~:~· rr~ p C' ::;. -~- t· E.4 C C.! i'- !"- <::-- C "t :i c·~! : Zi t . ..:' ::·~- c} E.-:#~~ c· '""! 

;~1er·s .i.. = CL~ ;;:: ;_~C) r ~ .. t:·:·C: t. i.. ()C$ CH-· l·y'=:: (i 

Spec1f1c g~0~J lv of ~oJld~= 
... -/ 

.:: • -.:-:~ ::.·."t 

;/ 

::::::-__ ~- :-::::.:..:~:::::: 

-r ... 
; ~-··. '·. '' , .. ,, ..... --~ . •.: ! 

: :::::::::;:-_;··::: :-::·:-.:::::::::.:::=:::~::::::::::::.;:::::::;::: 

I 

I 

l 

EWI: 



. ~~============ ======~-===~~---~-------~~~~~===== 
SIZE DISTRIBUTION TEST DATA 

--~·. ' 

····· ............. :::: :::::::: :.;:·:-_-: ·:·· -·- -·· -·····-

1~:;;~-~=::~~~--------~~~~ ~~ -; ~~;~~~;=~;~ ;~ ~ ; -- ---- --- --- -- -- -
Sample Des.: Brown Fine-Cnarse SAND, l.ittle Gravel & Silt~ Trace Clay 

I SCS C:tass: SP-:3r··1 Liquid i1.mit: 
Plast1city index: 

Notes 

~~::~~:~-~~;~~;-~~~--~~~~;~~--~~~~;~;-;~~--~~~--------------~--
CHECKED BY: APPROVED BY: 

ft:~~--~:l~~-~~-------31~---··-·-·· ....... . 
Mechanical Analvsis Data 

--~---···--········---·--···-·-·--· -----·-······--·-· ·- -- -· ... ---- -····---------- .•. ---~---- .... ········--·--···· ·--·--·----- -- ... -·· 
I. . Initial 
~ry sample and tare= 876.23 
Tare -

l ry sample ~-'•eight -
are for cumulative weight retained= 0 
Sieve Cumul. Wt. Percent 

1 o. 7::. 
0. ~. 

I 
0.37~· 

# 4 
# 10 
# 16 

IIA3o 
r-'40 

\.,_/ ::.o 
ii # 80 

"' # 100 
...,:: # :c:oo 

inches 
inches 
inches 

retained 
0.00 
2.86 

l.~5.()~t 

tj/;.). 3() 

172.54 
242.31 
288.01 / 
~528 .. 1 s: 
~<:7~9. 66 / 
-rc-.... - .. 1 / 
I ~( l • . .::•...t 

783.0~</ 
-79~f. :~~,i .. / 

I .. -·----·----· .... -.--···-----·- .. -......... ·---·· .... ··-··- ··- ···- .... ··- ·-

1' iner 
lGO.(l 
99.7 
98.3 
92.4 
80. :_:; 

67.1 I 
'..., c b.;;. • '-c \ 

36.1 
i3.6 
10.6 
9.2 

Hydrometer Analysis Data 

Separation sieve is number 10 
~Jfercent -# J..O based on compl+:'="t"~ !::-ample::: 
",~tJ£;dght o·f t··,·y-dF·omete:" ~-arnpJe: 10<). 
Hygroscopic moisture corr~ct1on: 

l'1o.ist <rJe:i~~:-:t K tare-::··-· -:;:·c.:: .• C>> / 
~ Dry weight & tare 
;:,.; Tan~ 

-
EWI 



·. F!~'C -~- i· i c t;~ r· ,·.:. · .• j ,. ·.. r) ·t ~-C! l i c.i ~ = ::~ "·L:- :.~.-~ 

~;:)ec i "f :i.e t}~---~-.-{·~ ... l t.··/ c~Ctr··~-ec t icrr~ f -::.=t.c t.·.c:r· :::.: .1 .• (~~)(i 

l. • ; __ f 

..:: . .. ·:._! 

6.0 
1!:·.0 

1 ~.;·; ... ---. .:...• .. · . . r 
4::0. (i 

1440.0 

; (",:•!<·: ~:! ~ 

'lP<;; ·~: .. 

::(/. •.) 

2(> .. (> 

.1 ::! • ~::, 

.1.4. ~( 

<= r= 
,_,t .. ....~ 

.. =- .-.. 
·-'- . '·-' 

.· .. ·. ·' ...... ' 
~-- 1 • ~-~1 ~."~~'":~ 

-. ·· . ., -·· .· 
i._~ • ;_j l. • .. ) ;.'=' 

(!.(J1:3,L:: 
0.01~36 

-; ;:;: L 

L •··' • ,_• 

.; .'! 1:.::: 
..;;. .. t .. ,_! 

.-.... c:: 
-r • ·-.• 

C:. :· : • 

·: ·:· r·, 
t • • ... -;:; 

J4 .. "7 

(!. (i 1 ::;::; 

0.0048 
~). (>(>:25 

1,. ~ !J.,..._)-t ( J 

r·ercer: t 
·f :.; nE·r·· 

-·-~-

t: .' 
... t. c~ 

4.4 

2.8 
2.4 

I 
I 
I 
I 

Fractional Components 
-------~------------------------------------~---------------------------------- I 
~ ~ 3 in. 0.0 % GRAVEL = 7.6 % SAND = 83.2 
>~ SILT 6.4 ~ .. : CLi~ \{ =·== 2. f~ 

l)8~t= ().401 o:=..o= (). 351 e; 
"""t 

)3(>::: 0.18793 010= 0.13932 
:~c = 

~ ~-" 

( 
.... " .-:. ··~~·:-: ..... ,...»·····'·-····· . ~ 

t 
t 

I 

EWI 



·:::::;::::-_-:;:-·::..:::.-:~=::;::: ;:::- :::;; :::::::·:::: ::::· ::: ... ~~==~=====~==================~=:===~====:========= 

GRAIN SIZE DISTRIBUTION TEST DATA 

~ ~ ..... ..;_ .' '-.: i ;. 

·-···-·-=·:::::.::;: .. ::::.::::..:::.-:::::::: 

ij -·- -- ···- ····· -- ......... ··- -- .... ·-- ........... . 
~e~ 

·!D ;::~~:-·~=~~~~:~ ~--- ---·-~;:~:·;~~~~---;~~~~~-@ ;~~~~=·;;·~-~-;;.~:--·--····--·-·· --- --······--
Sample Des.: Brown Lean CLAY, Some Sand, Little Gravel 

~- t·-J·-~-:::l.t_J·._~ __ L_-._~ __ o::~_·-•. s __ -_~_=_·_= ----·----·--·-··· ··----···\·····:!.......... Liquid 1 imi t: ::? l. ..--~ Pl.=t!:d. i c i. t·/ i.r:de ,.: : J U __. 
---------------------------- ----------·-------------

Notes 
·!?' 
-~----------·---------
~1 
1:; Hemar··ks: TESTED BY: ENTERED BY: 

CHEUTD B'i': 
~et No.: \)')1).--
~----------~-------------------------------------
•. ,:t 

Mechanical Analysis Data 
\_/- -- -- -.. ·- ._ .. _ .... ·- -- ·-· _ .. _ .......... - ...... _ .. _ ..... -- -· - -· ...... _ ----- -· ·----- -- ·- ·-· -- - .... -- ... ·- ·- ·-·-- -- -- ·-· -· .......... -- ............ .. 

I Initial 
Dry sample and tare= 541.30 . 
Tare = 0.00 

·~or-.,· sample vJeight - ':"<41.30/ 
lrare for cumulat1~e weight retained= 0 

Sieve Cumul. Wt. Percent 

I # 4 
~ # 10 

# 1.6 - 30 
40 :.;j 

•• 5(} 

--;,~ 80 

~ # 100 
# 200 

inches 
inches 
inches 

retair,e·d 
(). (>(t 

-:r 1 c: r-_. 
._\Q ..... ( -r 

::,g. ':t/.: .. 1 

·-y-:r .""") i 
f._\" Ji...i.) / 

83.08 
lOJ.t::;~_j_/ 
132. ~=1-=? / 
:.;_ ... ,,._ .... ·~' / 

·finer 
100. () 
94.9 
93.2 
90.8-
89.1:.. 
86. ~~ 
84.7 
81.2 -

69.7 

i -------------~---...... ___ ,. ............... --.. ·-·- ............ . Hydrometer Analysis Data 

Separation sieve ~s number 10 
-~<"i Pen: en t -·:J:I 10 !".:J.:\~:.ed Dr-; ;:omp lete sample= 
~Weight of hydrometer sample: 75 
~ ~··i·~·/9 t' .. OSt:O p .i. C fTiC$ .i. S ·ttJ. ~ .. - t? C C: ~·-· ~·· ~:~c~ t. iCJ!-t : 

!'1oi£.t \•.iE>:i.gr·:t H,; t<H e . q~~c: •. :::? 
Dry weight & tare 422.97 

·-:.·r:. c.::.· 
,· •. .! •. ._!;.:~ 

Hygroscopic moistur·~= 
.-· . .., .-.. ····. 
;:~ --~· ,, ~ . .r-.t 

Meniscus ~o~rection a~Jv= ~-

I 

89. l I./ 

EWI 



:. ._, ; ! ! !-;:• '! ! ' : . ; ~ f 

i •·;.. 

.1. ~! .. ~:.~ 

-~::: '· .. ·' ... ~- ;-

-42(>. (1 

0144(}.0 

-'-~ ·. ' i : 

. ·'{ _; ··' 

£.~() • (I ~ ~' • () .,.,. 

2(l.(} 18 .. t)/ 
:~~). (; .1 6 • i.) / 

,~,... ~ .. ·.~-\~ .. ·-' 

of .-. .--. 
.i. .;;: . • '·-' 

11 . (i 

:; •. 

·· .. · ... ···.·. 
' . .! .. • ... ! J .. ~:- ·'+ 
G. ;_)J.Yl 

... ~; .. ( 

J ~-~ .. (J 

i ... :: 0 / 

.. ";"' .--. 
i. ._·, •. .:.~ 

.J .:.:.. ,' 

• ; , \ .···· .. ·-·. i:.:, 

~:). (! .1.. .1. 4 

. 'rv ' '<.: L ' ·U · t:. . .> 

17 .. ~J 
J..;:}. 1 

10. ~. 
f 

Fractional· Components J 
----------------------------------------------- -------------------------- ~ 

~ + ~ in. = 0.0 % GRAVEL = 9.2 
·,: SILT :::: ~.0.9 ~~ CLA'{ = 18.8 

0.00316 

I 

EWI 



.: :::::::::::::=: :...:::::: :=: :::·· ::::· -----··· ..... -- --·· ·:.--: :·::· ::::; ::::: ::::; :::: ·:::; ;::.· ·-· --~ ---- .. -- ~=~=======================~:~===:====~========= 

GRAIN SIZE DISTRIBUTION TEST DATA 

~ !"::::.· :·.:;.;, ~ ;.; ............. _, __ .. 
: ~ F' r·· c:· i f-::-:.:_ t ~ ·i·:~·, .... 

r;;.iil r.:·-·_, ._ .. ,_ .. _., ···_ J 
r - "! f7:• ~~: [ ; AC:~::~. 

:::::...--::.:::.::::::. :::::=:::::::::::::::.:..:.: .... -· :.;: ~== :::.:::::::.-:-.:::::::::::::-.:::.:::. -;-..:: .:::: ·::.::. .:::::: .. ::::.:::::::::::: ... ~=====~===~:======~= 

... -- ------ ·····-··· .. - ··-····-- ----·--······- ···········-- - -·- --- ---··· .... ··-·-· ····-···-· -···-·--·------·-· ·-------···-- ........ ·-···---------·-···-··-** ·------·-··-····-···--- .. --- -- ...................... -....... - --- - .. -···- ... . - ..... . . -- . 

. - ------- ------ ~---- -- -···- -- .... - '"7""- ·····-·· ----- - -·---- ------~:= -~-- -------- --- .... 
~Sample number: ~ BORING: MW7 @ 23.0-25.0 FT 

1\ Sarr:ple i)t-:·~==-~ F.J~··t)t·'Jn! f::~C.-trt Ct_A·--{"~ L.ittle sc,r.cl~ ·r~--.::~CE· F~r··c-;-.'F:-"•1 ~ 

7:'uscs Cle.s~.: CL. Liquid limit~ ~.:;3 ·, 

.1_________________ ...... ___ ··---··· ... ______ .. ·-·--···--·---·-----------~~:~~~:~.:~:~-~~:--~- .inde::< ; _____ -=~-~-- ....... ___ -··· __ ·--------
Notes 

~--~ --·- ---------·t,_. 

:.) Rem.:,d::~: TES'fED fl/: MML/DWA ENTERED BV: 
CHECKED PY~ APPFW'v'ED BY : 

~et No.: D~ 
--~ ..... :.~.:..- ·-·· - -- --· -·" --- -··- -- -- ·-·- ---- --- ---- --- --· -- ·- ···- -·· -·-- - - -- -- --- ---- - -- ------ -- -· -· ----- -· --- -- --- -- ··-· ---- ... ··-· -·· --- -·· -··· --- -- -- - -- -- --- -··· -·- --· --- -- ·-· .... ·--- -·- -- ----. .-,. 

Mechanical Analysis Data I v----- --------- ------------- -- ·- --~ ;~ ~~~:-~--------- ------------ --------- -· -- ... ---··· 
Dry sample and tare= 465.15 
Tare - 0.00 

~Dry sample ~H:-.ight -- -46'5.1~.,...-
ITare for cDmulative weight retained= 0 

Sieve Cumul. Wt. Percent 

# 4 
# 10 
# 16 
# 30 
# 40 

. h 
~nc:.ses 

r-etained 
(i. (>(> --

4.07, 
8.66 ..... 

.1
..., ..,..,, 

. .£_ • ·-··; 

:~.1.42, 

26- .. ::~8 , 

finer ./ ' 
100.0 // 
99.1 -' 
98.1 
97.3v 
96.1 
9'.:·.4 
94.3 
o~'lo -.. ..:.. • I 

11A 5o 
~~~ 8(! 

'* 100 36. ~.o-" / 92.2 
-~ ~ 2(i(i .q:3. 9-7/ 9(>. ~f 

~---------------------------------------------------------------------------------
Hydrometer Analysis Data 

-~)'="'--:,·--·--t·:·--r- c-·--- .:c:- r- --~---··-· .,~-\ ~ ;::lt::t-Jnr c:< •. .tu.: .. >.1.t::'•,.-E• .t.·, ·•Lifu,.Jf.::'r .i.-•. 

~ ::~-~~~ t c.~;# h~~;t. ~~~~~~~1:\ n:~ "';~,~i~s; ~t~~~ /ample= 

~Hygroscopic moistuF2 correction~ 
j Moist weight R tare 406.91 

Dry welght & t0re - ~06.68 

f4L\ t.C)!H2 t ~- c tefi~t:sE-:!t·· a ·t.~J ,, . • ~! c CJ i'"" r-f:.~C. t i or-~ 

Composite correction ~t 20 deg C =-7 -
SpecJfic gravity 
E) pc=.:-c i ·i i r~. q ;·' iS.·-.. ...- it.'/ ·f ,?.c t.c~ ~·· == C> • :=;g~~~ 

EWl 



..... ... ! .: .. 
:; 1-::';·:~l..J .(; fq 

:i. • (I 

-;t· . -, 
•• ...:' .. ·._1 

12(). (i 
~3(H). (> 
., ~ ... -~ .- .....--• .,. k. ~--· •• __ ,............ 

1440.0 

:-··· E· e·:t c:i i n ~;! 
~~~:-~:; .. (! 

.'J r-, 1": .... ·'1·"7 .. ___ ! 

i+~·- ~i. 
' ~..- _.-, .. 

._)\:J. .... _, 

31.•:)"-

.--:"':'" t=: 

..:;.._.,. _.! 

..· .. •:! 
;) . 01::~4 ·' .. / 

0.0134 43.0 7.£ 

0.0.1 :S4 
n. ;)_L>4 -; .. _.-, £: 

• .•. \•._! • ···' 

\.1.0 
of ~ -::-
• .. t •. _ ... 

Fractional Components 

~ + 3 in. = 0.0 % GRAVEL = Q;q 
% SJLT = 45.1 X CLAY = 45.4 

0.06 D,SO= 
0.002.1 

.... 
(). 010 D'::·O== 

•• '1 
·:::~ --~ .. . 

.-. .•·, .... r-. : 
<._i • i ••. H.) . .::.:t:) 
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1\.J 

I 

WARZYN ENGINEERING INC. 
MADISON, WISCONSIN 

~A '-1-/o-O,o A C:. ~~ . ·"f! BY ______ DATE¥/J_W_ SUBJECT _________________ _ 

S '\L '/3 0 'Pr;(:_.'..Jo::. , ·ry CHKD. BY _:.L_ _DATE _____ ..=:·-~---------------

N 
.§ .. 

E 
-I 

0 
f-J 
l!r ........ 

'N u, 
v, .. 
0 
_p 
I) 

r 

p 
w -

' SHEET NO.---- OF---
. - i9o· ~ -:: JOB NO._i_'::;L::..._._,.!_.....:........:t__ 

-··~ 0 

... -.(;.. 

s: c; 
r 
' :::;: 
~ 
c 



E ~'::.. : ~-) JOB NAME _ _..;_,.'....;-;..::-:;.· _ _.;..:.. __ _ 

\ 'S!.l-
~ K:::_· .:: --.:: -: r.

' ::':/,. L;:. I·. 'I--· 

~~==--r-==
=r======r=

====r===r=
===r---r-·

 .. 

A.-1- ';. ~ >V ...:.; 

,, ;.. ' '~. ~. ) "'; "":._ /: 1 

~ __ ,.. .. J_r_J....... - ../ • 

in • 

. n. 

lba. 

ln. 

gma. 
"• 

· WEIGHT 

.. 
,._ 

. ·'•.· -·· 

• . ' 
f -&JIIS• ·: 

•. gma. 

gma. 

"'I 

STURE. 
~ 

~---· ---

.. 

iO. · 
/57 Ltdt-. 

1IT t gillS• /..2... :c t-~ I.--:.?~:::·~ 

WT, SU• 112 91 /2X.~h 

~, 8118• /! ,',) ;/'(. 9h . 

.-1 MULT 
92_. r:J _ll1"' , Z, 

, 
! 
l 

v 
,•' 

IOISTURE. . :; -;;· .,..- ? / 

-·- --· 

• l 
. ·--- _.,. .... -

:{ NO. 
;:;--J j~ 

\....../ 

:r V.'T' gma. bt. "5? dl ..!Ji; 

~y W'T, gma. :-:'0 .J:S" ?~ 9/b 

ARE. ;srs • ./.12. --:. M- J !5. <i'Z 
..... .. 

'MOIS!CRE ~~--~·---~~~
-~~v~----~~-

---~-----1~-
---~-----i--

----~-----~-
---~ 

.:u"? t!O. 

STAR! 'iTt gms. 

, ErlD 'fiT, gms • 

'l'AR~, gms. • 

., 

% LOSS. 

r 

REMARKS: 

/ .. • 
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t .. ·-· (. ,·:::· ' 
WARZYN 

~ CHAIN OF CUSTODY RECORD 

PROJ.NO. PROJECf'NAME 

,.;' v 
LABNO. DATE TIME ~ 5 STATIONLOCATION 

8 8 -
;·' 111· \r·' /_?){;_) 

~, 

il ) -r .' 1·.:; I ( ',. 

J 
~::· -, / 

i 'i' ) ,lj'i ~/) ; j 

' '. ,'>· i!J...t 
~~ 

;' /; ·'- } -, j 
' I ~\ ' I 

~t'f.' !X ,l'i'l ~.(,. -; / ,;.7 ·::,-·~ ')) . I ·;) (. I 

I pl )17U/ 7 I .· ' ( .),'') ) 

~7 X: ~-, ( :7,0) }'/')Lt~' I 
I 

y/y; t.Y 
.. , .'t/ r:.. \ 

f1/{.t.i I l/ .. , 
.l ' ( ~ ' 

1--/r.· x· .' )/ ,,.l: 
-, 

··~· )t>) 'lo t·· ;-
l ·, '. I' 

~ ,.. ... -~ i \ .... 
( 1.; ~- ~.l ) ;., I' !J/. ).,: I; I~ (.l• / / ':4. / 

NO. 

OF 

CON· 
TAINERS 

I ) 
I 

I ) 
I 

' 
1 l 
I ;.) 

' 
-, 

I 2 
) ) 

X y X v . 

t>( tx: /X. 

.. 

)< X /X 

f\' 
\ 
''· \ 

'~: 

k' 

.~·, .. -.:·· h.:A· 

~.-~.' 

':\; 
. ~"-' \: 
\ .. 1. 

•' 

~ 
.. , 

. 't I 
\ .·~ .. ~ 
\, 

J:' 

w 

REMARKS 

{ 
. . ~· . . ~. ") . .) r-k 

"' C r·rt'IL \,} 

... il ·:. ; f,.., / -1 ., 7 • : ''1 . ~ .... 

. . ·.• 
l ' ( , ·, ·'r"•' .c:. 

~----~-----+----4---~-4----------------------------~-----+--~---+-~---+--;---r----------------------------------------

Relinqujshed by: fSignaru~J 
•' . ··;, /' .. ~ I - . ...J..- _ • .,.--) • , 

- I - ' ,, I . 
tl.-rt\ ~· r I l. : ·f ( ) 

Relinquished.by': fSrgnl/urttJt/ 

Relinquished by: fSign•lurttJ 

Remarks 

"" ,.: /t"•' 

_,.... ::; / Date 

1

, Time 
.. ;.,, /.., I . ., .. " ... fl.~,..,J ' "';; __ , 

Date I Time 

.. , ) ' ,;, .I ,-, It~ -
:.:,. C. i ·._ . .'~~Ji, I' 

... ,.. '. 

. ,. / :7.'/ • . 

.. , / 
Received by: f~linaturfJ / "' / Relinquished by: (Sign•ru~J 

. ; / ; " 
, I I I •• /~-
o.' ,..( \ /.J{.!' - ., 

Received by: fS:,h~rurttJ RelinqtJished by: .!Sign•rurttl 

< I· 

f.. •' i, ,: ~ PROJECT MANAGER: /~·l-.... ,k-7 
, ·~ 

r ...... ; i) ' i (,' ' . f.,. ,"~&· ... 

Dater Time Received by: !Signarurttl 
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The physical and chemical characteristics of the three major geologic units will be · ,. : 
further characterized by additional analyses. Two soil samples will be collected from· the 
upper aquifer (Calumet Aquifer), the confining clay layer, and the lower aquifer 

· · . (Valparaiso Aquifer~ Analyses for each of the six samples will include.(~.~pprojilit~): 
.. grain size, Atterberg limits, total porosity, and total organic carbon (TOC). 
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GRAIN s·IZE DISTRIBUTIOFf-t~TEST REPOF:T 

ffi 60 
~ ~-1~+++-~~~H+++~~--~~++~,~,~: ~~~++~r-~_,+H++~~+-~ 

~ se~-4~+++-r-r.-~H+++~~~~~++~r-~~~++~~r-_,+H++~~+-~ :z: 
UJ 
(.) 

ffi 40 ~ ~~~~+-~~++--~~~~--~~,+1-r~~~~~ 

::S0 l---'---tt+.++++.-l-'-¥.--'-fH+++~I--.:..._-++H+++-I~t------4+H++-+-+-+---lH-H~-t-+-+-~·· -· 

10.0 1.0 0. 1 0.01 
GRAIN SIZE - RIRI 

s ... mb 0 l ?.+ '7~- ?. GRAVEL ?. SAND ?. SILT 
o e.e 2.3 89.6 5.? 2.4 

"---" LL PI Des D60 »50 "'-9 · Dts "'~ 0 Cc; Cu. 

~ ro~----~~----~-e_._s_2~~e_._4_1 __ r-e_._::s_e __ ~e_._::s_2_s-+e_._2_4_::s_e-+_e_._17_6_6~ __ 1_._4_s-; __ 2_._::s__, 

·-~ 

MATERIAL DESCRIPTION uses 
o Brown Fine-Medi~m SAND, Little Silt, Trace Claw ~ Gravel SP-SM 

Project No.: 1~090.33 

Project: ACS 
0 Sample: BORING: MW9 @ 26.0-35.0 FT 

(Composite Bag Sample) 

Remarks: 

TESTED BY: MML/DWA 

ENTERED BY: MML 

CHECKED BY: ~ 
Jt·D_a._t_e_:_0_3_/_2_1_/_9_0 ___________________________________ uAPPROVEit BY: ( ~()._ f 

GRAIN SIZE DISTRIBUTION TEST REPORT 
~WI, Engineer· ing Associates, Inc. sheet Hee. ___ _ 

r:tl111 



.Job No. 1~>090 
Date: 03/21/90 

•ALLING HEAD PERMEABILITY TEST 
WI Engineering Associates, Inc., 8383 Greenway BlYd., Middleton, WI 53562 Phone: {608) 231-4770 

ROJECT 
OCATION 

AMPLE (a) 
EPTH (ft) 

ACS 
GRIFFITH, INDIANA 

BORING: MW7 
23.0 - 25.0 

OIL DESCRIPTION Brown Lean CLAY, 
Gravel (CL) 

Little Sand, Trace 

AMPLE DIAMETER (em) ... 
AMPLE AREA,A(cmZ) 

.AMPLE LENGTH, L (em) 
iOISTURE CONTENT I% 
fRY DENSITY ( lb/cu ft.) 
'ERCENT COttPACTION 

·~· ···~ 

7.4 
42.6 

INITIAL 
20.6 
13.0 

123.2 

FINAL 
20.6 
13.0 

123.2 

COEFFICIENT OF 
RlUi PERMEABILITY.kCcm/secl 

1 2.5E-07 
2 l.lE-07 
3 9.4E-08 
4 7.3E-08 
5 9.2E-08 
6 9.9E-08 
7 8.4E-08 
8 7.6E-08 
9 8.0E-08 

1(1 8.4E-08 
~.L 7.5E-08 
12 7.8E-08 

AVERAGE-COEFFICIENT OF PERMEABILITY= 7.9E-08 em/sec 
(Based on run numbers 10 through 12) 

2.3aL ht 
OR"UL&: t : ----- log1t -- I Where a : eross-seetioaal area of standpipe, 

At h1 t : tile for water le,el to fall fro• initial height, ho, to fiaal h'ight, h1 
iA11 other terts are defined above) 

TXJI'NCYI'ES: {a) Titis pertlle'.abili t.y test. was perfornJed on a relat.i vely undisturbed 3- ir1ch 
diameter Shelby tube sample. 

APPROVED BY : c 11 r DATE : Lf/ ! /~(C' 

• v 

:HECKED BY:~ DATE: <l}o/CJo 
·. 1=11111 

K 

j 

) 

\ 
l 

I 
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Gr:Ait·~ SIZE DISTr:IBUTIOH -lEST r:EPORT 
!! 

.: ... . .: 

100 ~~Tn£1i;.~t~:Ts.~-~~~~R~~~:~~;~~n~~Ti1-r~!~~=hT~hn-r~~--TnTTTI-r~--~ 
I I ~:...-...... a..loi,;I,,.J.. 

90~~+H++~~~~~++~~~~~4\~~~--~H4~~-+--~~~-+-+--4 

301-~~H444~~--~~~~~~-4~++4-~l~:+-~H+HH~4-4---+H+++4~-+~~ 

20~~~~~~~~~\~: ~~~~~~~ 
~ 10~-4H+~+4~~~+H4H~-+--~H4+4~~~~~~4-4---~HH~+-~~ 

10.0 1. 0 0.1 0.01 0.001 
GRAIN SIZE - mm 

S\lmbol r.+?!5- r. GRAVEL X SAND " SILT I r. CLAY 
o 0.0 1.1 88.9 5.5 J .,. 5 

'--' LL PI Des D6e Dse D:se D1s D10 C.-: Cu. 

~ ro~------r------+--0_._4_7~ __ e_._3_7 __ ~e_._3_4 __ +-e_._2_7_3~_e_._1_6_7_9-re_._e_7_s_e-+_2 __ .7_2 __ ~_4 __ .9 __ ~ 

MATERIAL DESCRIPTION uses . 
0 Brown Fine-Medium SAND, Littl• Silt, Trace Cla~ ~ Gravel SP-SM 

Project No.: 15090.33 
Project: ACS 
0 Sample: BORING: MW9 @ 10.0-16.0 FT 

(2amposite Bag s~:e) 

Remarks: 

TESTED BY: MML.·"DWA 

ENTERED BY: MML 

CHECKED BY: Wi.)__ 
lt-D_a._t_e_: _0_3_/_2 __ 1 /_9_0 ______________________________ --t

1
APPROVED B'(': l p., ( 

GRAIN SIZE DISTRIBUTION TEST REPORT 
F:W I , Eng i r.eer· i r.g As soc i at es, Inc • st. eet tk•. ___ _ 

I: IIIII 



G~:AIN SIZE DIST~:IBUTION TEST REPO~:T 
~ 

~~ 
. $ .~ 

Cc>a.t .. Me diU .. FL"" ~ 
.:; ~ !: ~ ~ 

.. ~ : ~ t ! 
100 ... , .. : • . .. ; . 

~ 
: I : 

90 . T . 
: : 1: ~. r-

90 i ~ !! : ~~ ' j 
: 

f'l u : !i ..... 
?0 

~ 

I 1 
i n 

ffi 60 ~ 
:z: : : . 

1: ~ I ..... 
lL 

: 

~ : : 

t- se IQ. 
:z: : i r n i ~ UJ 

~ 
(.,) 

~ ffi 40 [ : p : l. 
il... ~ : 

1'\ 
:·- -30 r-.~ 

~ 
~~ 
~ I 1~ i i ~ 

1-·-

1 1 ~ t 

0 ~ 
200 100 10.0 1. 0 0.1 0.01 0.001 r/ 

tit 
GRAIN SIZE - R1fll 

le-. ·-a.,o] I :Y-+?!5- :Y. r.~u:~oU&::'I " SAND " SILT ?. CLAY I 0 e.e 9 .. 2 21.1 50.9 18.-e 

LL PI Des Doe Dse !130 D1_§_ ~ Cc c,.}. 
I{ 0 21 10 0.63 0.02 0.011 0.0032 
~ 

MATERIAL DESCRIPTION uses I 
0 Brown Lean CLAY, Some Sand, Little Gravel CL 

~·.' 

Project No.: 1!5090 .. 33 R•marks: .... 
Proj•ct: ACS TESTED BY: l'tl'tL..,.Dl.JA t:', ~· 

lo Sample: BORING: MW9 I! 21. (1-23. 0 FT 
ENTERED BY: MML 

(3-inch Diameter Shelby Tube Sample) BY:~ 
t, .... ~--··--

Date: 03/21/90 11'"11'"-.--r;u· BY: l~( -
_,.,.. 

GRAIN SIZE DISTRIBUTION TEST REPORT ~. 

~WI, Eng i neer· i ng Associates, Inc. Sheet Ho. 

Cl/111 -
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GF:A I t--1 S I't'E D I STF: I BUT I oftl~·~~EST F:EPOHT 
.::; 

£. ::; ~ 
\ ... 

100 ,.., .. ' 

I I 
90 

80 

70 

ffi 60 :z: -u.. 
I- 50 :z: 
UJ 
(..) 

ffi 40 
(L 

30 

29 

10 

0 
200 100 

Se.Nnbol "+?~- r. 
0 0.0 

'-- LL 

c.....· ... ' .:: :: :: 
~ ... ~ 1." ~ - "' : . 

l .p I 

\ I 

10.0 

GRAVEL 
0.9 

...di-

~ 

I ! 

1.0 0.1 
GRAIN SIZE - mm 

" SAND 
8.6 

I ! 

0~01 

r. SILT 
45. 1 

II 
I i 
I 
I 

0.001 

I X CbAV 
45.4 

! 0 33 

PI 
19 

Dse l>3e Cv. 
0.01 0.002 

MATERIAL DESCRIPTION 
0 Brown Lean CLAY, Littl• Sand, Trac• Gravel 

Project No.: 15090.33 
Project: ACS 
0 Sample: BORit~G: 1'1W7 @ 23.0-25.0 FT 

(3-inch Diameter Shelby Tube S?mple) 

uses 
CL 

Remarks: 

TESTED BY: l'tl'tL.....-DWA 

EHTERED BY: MML 

CHECKED BY:~ 
11_D_a_t_e_:_0_3_/_2_1_/_9_0 ___ -,----------------IIAPPROVEII BY: (_ 4 1-

GRAIN SIZE DISTRIBUTION TEST REPORT 

~WI, Engineer· ing Associates, Inc. Sheet Nc··---

~WI 



GRAIN SIZE DISTRIBUTION TEST REPORT 
s -= .:: .:: 

100 ~~~n~t~Tf~T~I:=~:~~~-~~~~%~:j;~-rrT~nli1~::r-~~TIT!TT~r-r-~nTIITI~--~ 
90~:-4H+~~~~= __ =. ~~~+~~:~_,. __ ~H~~~-+~--~:~+++-~~-4H+rr+4-4--~ 

: : : : 

ee~-4H+~~~~~+H~~~---H+H~-+~'+-~+H+++-~~~H+rr~-4~~ 
; : 

?0~-4H=~~~~-~~·~MH~+-~--~~~~=+-~~+++-~~~H+~~-4--~ I 
f 
i 

ffi 60~-4H+~~~--~+H~~-----H+H~-+-+--1+H+++~-r--~~r+~~--1 
~ : : : 

: 

~ 50~-4H+~~~=~~fl+MHHr+-~--H+~~~+-~+H+++-r-~-4H+~~~~-4 z 
UJ : : 

~ 40~-4H=~~~:4-i~,--~MH~+-~~---H+H~=~~,,+-~~+++-~~-4H+~+4~~-4~;~ 

(t 
l 

30~~,.~~~~:~=~H++4~[--~~H+~~+H-~~~-+~+++-+-~ 

~'~~~·~+H~~\+-~~*H~~~l--~H+~-r~~~~1-~~+++-~~ 

10~j-+~~~~-+=--i~~*+~~i--~+H~~~~r-~+r~~~--~~~r-r--; 
ell1 _lUlLlll~l;l::~iJ1Ul£~ilJLJ' __ _]lUUJLl~':l~~JD!tltj:j:~~~~~~~ f 
200 100 10.0 1.0 0 .. 1 0.01 0.001 l 

GRAIN SIZE - mm 

o e.e 
·~ """~"""'.JI=I ,.. ....... u , ......... 

1.4 
" SAND 

92.3 
I r. SILT " CLAY 
1 4.4 1.9 

LL PI Das 
0.55 

Doe 
0.44 

Dse 
0.41 

D3e Dts Dte Cc 
to 0. 342 0. 2?80 0. 2286 1. 16 

Project No.: 15090.33 
Project: ACS 

10 SamPle: BORING: MW7 @ 45.0-50.0 FT 

(Composite Bag Sample) 

Remarks: 

TESTED BY: 1'1ML/DWA 

ENTERED BY: MML 

CHECKED BV: ~ 
Da.. t e: 03/21 /90 APPROVED BY: !.... P (" 
·~----~~~~--------------------------------~1 

GRAIN SIZE DISTRIBUTION TEST REPORT 

EW I , Eng i neer· i ng Assoc i a. t es, Inc • Sheet Neo. ___ _ 

FWI 

l 

'•.' 



BOR:nl; NUMBERS 

MW7 

MW7 

MW7 

MW9 

M.W9 

.~;:~ 

EW I 
E~CINEEIUNG ASSOCIATES 

505 Science Drive 
;\·ladison. \.Yisconsin 5J711 

(608) 231-4773 
FAX (608) 23I--n69 

SAMPLE POROSITY VALUES 

DEP'IH (FT) 

10.0-17.0 

23.0-25.0 

45.0-50.0 

10.0-16.0 

21.0-23.0 

..:;o.0-35.0 

TYPE 

COMPOSITE BAG SAMPLE 

3-INCH DIAMETER SHELBY 
TUBE SAMPLE 

ca1POSITE BAG SAMPLE 

COMPOSITE BAG SAMPLE 

3-INCH DIAMETER SHELBY 
TUBE SAMPLE 

ca1POSITE R.\G SAMPLE 

*POROSITY 

0.287 

0.257 

0.295 

0.311 

0.327 

0.298 

~ *The porosity of the composite bag samples was determined by compacting the soil 
at natural moisture content, into a 1/30 cubic ft mold (modified Proctor), ~There 
by determining the maximum dry unit weight. 

:•~ 

·:!;;; 



1-. ~ 
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GRAit-.1 SIZE D I STF: I BUT I ON TEST F:EPOF:T -;<:. 
i .s ~ eo.. ..... ~ "-\I'~ F'ln. ~~ 

~ $. .: ~ ~ ~ . - i {~ .. 
~ ! !t ' ! 100 ... .. .. - : :; .. ; 

~ 
: , .... :; ,. 

~~ : : i ~ It 
: 

90 ;\ : 

I[ " \l ,--~ 

i ~ : 

e0 : 

*' ~ I' ~ ?0 ~ ~ 

' : : I' : 
~~ 

ffi 60 i If 
; ~ : 

:z: : : r - I· 
: 

lL 
: l 1- 50 if. 

z: 
UJ 
(..) 

l .~~ ffi 40 0.... ... 

l 
~r~ 

30 j ;: 

'1 l : : 1\ 20 1 il ~ : 
l 

1 

1: I :: : ~ 

10 : !i ~ \. f 
~ \ j [ 

( 

0 \ ll : 
~ 200 100 10.0 1. 0 0.1 0.01 0.001 
~ GRAit..f SIZE - lf•m 

e:. . ..,ol i::+?!!5- i:: ~ll:iAl.JI::'t ~ SAND I i:: SILT I ~ CLAY I 
0 e.e ?.6 83.2 I 6.4 J 2.8 

•: .. 

LL PI Da5 D6e Il5e D:3e D15 Dte C.: ! c.J. '- r 

,0 -- -- 2.69 0.40 0.35 0.272 • 0.1879 .0.1393 1. 32 2.s· • ( 

MATERIAL DESCRIPTION uses i 
0 Brown Fin•-Coarse SAND, Little Gravel a, Silt, Trace Cla'al SP-SM 

'! 
~' .. 

Project No.: 151?3.00 Remarks: ,•;. 

Project: ACS TESTED BY: 1'11'1L/Dl.JA ·' k) Sa.mp le: BC•RIHG: MW7 @ 10.0-17.0 FT 
ENTERED BY: MML 

(Composite Bag Sample) 
CHECKED BY:~ ... 

·" 

" • 
Date: 03/21/90 APPROVED BY: CPr 

GRAIN SIZE DISTRIBUTION TEST REPORT •: 
\ 

~l.J I, Eng i neer· i rag Associates, Inc. Sheet t·~·=·. "' 

I=WI -
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LABORATORIES 

CUENT: Warzyn 
RMT PROJECT #: 91054.00 
RMT WORK ORDER #: 900425--9105400 

COMPOSmONAL ANALYSIS 

. r _,. 

WARZYN P.O.#: 60251-20910 
REPORT DATA: 05/01/90 
SAMPLE COLLECTOR: CUENT 

RMT Sample No. Warzyn Lab No. Collection Date POL1 Total Organic Carbon2 Cmqfkg drv wt.) 

49691 910.001 

49692 910.002 

49693 910.003 

49694 910-004 

49695 910.005 

49696 910.006 

1 Practical Quantitation Limit 
2 EPA Manual SW-846, Method 9060 

/ 

;t?r 
Alan Doughty, Ph.D., Laboratory Director 

f 

03/07/90 100 14,000 

03/13/90 100 >16,000 

03/13/90 100 6,800 

03/12/90 100 2,900 

03/19/90 100 12,000 

03/19/90 100 3,100 

744 Heartland Trail, P.O. Box 8923, Madison, WI 53708-8923 Ph: (608)831-4444 

.':!:: 



LA BORA TORIES 

CUENT: Warzyn 
RMT PROJECT #: 91054.00 
RMT WORK ORDER #: 900425-9105400 

Q.C. SUMMARY 

WARZYN P.O.#: 60251-20910 
REPORT DATA: 05/01/90 
SAMPLE COLLECTOR: CUENT 

Sample 10 Total Oroanic Carbon (mq[kg dry wt.) 

910-001 

910-001 
Laboratory 
Duplicate 

910-003 

910-003 
laboratory 
Spike 
1000 mg/L 

laboratory 
Control Sample 

Method (ICB) 
Blank 

Alan Doughty, Ph.Dflaboratory Director 

13,600 

13,000 5% RPD 

6,790 

9,31 o 79% Recovery 

419.0 91% Recovery 

<100 

i 
i 
I 
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Z!WI HYDROMETER AND SIEVE ANALYSIS : COMPUTER CALCULATION SHEET ONLY 
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GRAIN SIZE DISTRIBUTION TEST REPOF:T a 
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200 100 10.0 1.0 0.1 0.01 0.001 

GRAIN SIZE - ITIRI f 
~ 
t. 

~··-..,ol "+7=s- " (3RAVEL ~ SAND " SILT r. ~LA't 
0 0.0 7.6 83.2 6.4 2.8 t 

LL PI Ds5 D60 1>50 Il3e D15 Dte C.: c.J. 
10 2.6$' (1. 40 €1. 35 (1. 272 0.187S' 0 1~~·..,. 1. 32 2. s· .. --· _ .. 

J 
'" 

~- / MAT~_I:_ DESSJUPTION /. /" uses 
I -to Brown Fine-Coarse SAND, Little Gravel 81 Siit, Trace Cla~:~ v- SP-SM 

Project No.: 15173.00 '~- .. ·-· ks: 
{ 

Project: ACS / TESTED BY: f'tf'tL.....-DJ.·JA 
0 Sa.n.p le: BORING: Ml·J7 @ 10.0-17. (1 FT r 

ENTERED BY: MML r: 
CHECKED BY: Vlj-

Date: 03/21/90 
{· 

APPROVED BY: : 

GRAIN SIZE DISTRIBUTION TEST REPORT 

~l.J I, Eng i neer· i ng Associates, Inc. Sheet No. t 
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,l.~b No. 602~ l 
:) , D~te: 07 .:~ 1 /8~ .:.'J. . 

~~LLING HEAD PERMEABILITY TEST 
~ Eo~ineering In~ .. l Science Ct., DoiYersitr Research Park, PO Box 538~. Kadiaon, WI ~370~ (605) ~13-0~~~ 

·:~>,JEGT 
,OCATION 

; --~-~PLE ( a ) 
1i:t·TH { ft) 

;;J.L DESCRIPTION (b) 
~lj 

;AMPLE DIAMETER (em) 
;~PLE AREA,A(cm2) 

.:-; .. . .:;., 

;~E LENGTH,L(cm) 
r·I~RE CONTENT,% 
itPf DENSITY ( lb/cu ft) 
'ER ~T COMPACTION 
,~ 

I 

• ';;.;J 

ACS 
GRIFFITH, INDIANA 

ACS - SSMW05 
23 FT 

Gray Lean CLAY, Trace Sand 

7.4 
42.6 

INITIAL 
19.3 
16.2 

117.6 

FINAL 
19.3 
16.2 

117.6 

COEFFICIENT OF 
RUN PERMEABILITY.kCcm/secl 

1 2.0E-07 
2 6.7E-08 
3 1.9E-08 
4 8 .1E-10 
5 4.2E-09 
6 2.6E-09 
7 2.5E-09 
8 1.7E-09 
9 2.5E-09 

10 2.3E-09 
11 3.4E-09 
12 6.8E-09 
13 7.2E-09 

{CL) (VISUAL) 

AVERAGE COEFFICIENT OF PERMEABILITY = 5.8E-09 em/sec 
(Based on run numbers 11 through 13) 

2.3aL ht 
F02MOLA: k : ----- log1e -- , Where a ~ cross-sectioDal area of staDdpipe, 

'<.; At b1 t: tile for rater lnel to fall fro• iDithl height, bt, to fbal height, h1 
J (All other teras are defined abore) 

--" 

F(.(JTNOTES: (a) This permeability teet was performed on a relatively undisbxrbed 3-in. 
diameter Shelby tube sample. 

-~ (b) Soil classification was based on visual observation only . 

• 
CHECKED BY: 1L:Jf APPROVED BY: 



, · ... > l' N ..:· . E3 02 ~ l 
[I~ t...:·: (17 /31 /~9 

~LLING HEAD PERMEABILITY TEST f tn&iDeeriDg Inc. I 1 Science Ct., 9Dirersitr Research Pari, PO Box ~385, nadlsoo, WI 5370~ (605) 213-0440 

JJECT 
;AT ION 

1PLE (a) 
=>TH (ft.) 

[L DESCRIPTION (b) 

1PLE DIAMETER (em) 
~PLE AREA,A{cm2) 

HPLE LENGTH,L(cm) 
ISTURE CONTENT,% 
Y DENSITY (lb/cu 
RCENT COMPACTION 

ft) 

ACS 
GRIFFITH, INDIANA 

ACS - SSMWCI6 
34 FT 

Gray Lean CLAY, Trace Sand (CL) (VISUAL) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

7.4 
42.6 

INITIAL 
20.3 
16.5 

115.5 

FINAL 
20.3 
16.6 

115.5 

COEFFICIENT OF 
PERMEABILITY.k<cm/secl 

1. 8E-08 
1. 2E-07 
2.0E-08 
1.1E-08 
1. 8E-08 
l.SE-08 
l.lE-08 
1.1E-08 
S.OE-09 
7.2E-09 
2.5E-08 
1.7E-08 
6.7E-08 

AVERAGE COEFFICIENT OF PERMEABILITY = 3.6E-08 em/sec 
(Based on run numbers 11 through 13) 

2.3aL ht 
'BULl: l : ----- logu --. , Wbere a : crou-sectional area of thndpipe, 

At h1 t : tiae for rater leYel to fall froa iDitlal height, ho, to fiDal height, h1 
llll other teras are defiDed aboTe) 

X7l'NOI'Es: {a) This permeability test was performed on a relatively undisturbed 3-in. 
diameter Shelby tube sample. . 

(b) Soil classification was based on visual observation only. 

V:rR 
DATE : <t;' ) ~ . Yl APPHOVED BY : QlJ...f'\1,\-
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.. ,ob N0. 60251 
Date: Oi/31/88 

~LLING HEAD FE~MEABILITY~+EsT llllr in,iAttriDg Inc., I Science Ct., OnitersitJ Research Part, PO Box ~38~. ~aditoD, Wl ~3TO~ (605) ~73·0~~0 

---
\;.,.j)JECT 
JffCATION 

,--'1PLE (a) 
).;,£TH ( ft. ) 

>. "'i: L DESCRIPTION (b) 
:1 

3fMPLE DIAMETER (em) 
3~PLE AREA,A(em2) 

>"( 

3AMPLE LENGTH,L(cm) 
-~URE CONTENT I% 
C:~ENSITY (lb/cu ft) 
PEP~~NT COMPACTION 

~~ 

j 

• 
f:) 
·:;1 a 

• "(;i) 

ACS 
GRIFFITH, INDIANA 

ACS - SSMW03 
17 FT 

Gray Lean CLAY, Trace Sand (CL) (VISUAL) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

7.4 
42.6 

INITIAL 
19.0 
16.1 

116.0 

FINAL 
19.0 
16.4 

116.0 

COEFFICIENT OF 
PERMEABILITY.kCcm/secl 

2.4E-08 
5.7E-07 
9.6E-09 
4.0E-09 
1. SE-08 
2.9E-08 
3.6E-08 
3.9E-08 
3.4E-08 
2.2E-08 
2.9E-08 
1. SE-08 
5.2E-08 

AVERAGE COEFFICIENT OF PERMEABILITY = 3.2E-08 em/sec 
(Based on run numbers ~1 through 13) 

.,... 
j 2.3aL ht 
f'J!KOLA: k : ----- logu -- , Where a : crou-aectioul area of c~udpipe, 

At hs t : ~ite for _ra~er leYel to fall froa iaitial height, ht, to fiDal height, hi 
(All other teras are defined aboYe) 

FCX:YI'NCYI'ES: (a) This pei'1JlP...ability test was performed on a relatively undisturbed 3-in. 
diameter Shelby tube sample. 

(b) Soil classification wae based on visual observation only . 

• 
CHECKED BY: ~f( DATE: 1·/fo 5f1 APPROVED BY: J(J_u.J)q. DATE: ef~l 8<i 



,lo\:1 N0. 602t-l 
flat~: 07/31/89 

ALLING HEAD PERMEABILITY TEST 
IJD fnaiDtering Inc., I Science Ct., Dnirersitr Research Pari, PO &~1 ~38~, ftadison, WI ~370~ (608) 273·0~40 

:O~lECT 
lCATION 

11"1PLE (a) 
:PTH ( ft) 

HL DESCRIPTION (b) 

1MPLE DIAMETER (em) 
\MPLE AREA,A(cm2) 

\MPLE LENGTH,L{cm) 
)!STURE CONTENT,% 
~y DENSITY (lb/cu ft) 
~RCENT COMPACTION 

ACS 
GRIFFITH, INDIANA 

ACS - SSMW04 
20 FT 

Gray Lean CLAY, Trace Sand 

7.4 
42.6 

INITIAL 
19.6 
14.4 

121.5 

FINAL 
19.6 
14.0 

121.5 

COEFFICIENT OF 
RUN PERMEABILITY.kjcm/sec) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

4.0E-09 
6.8E-07 
7.0E-07 
6.9E-07 
?.OE-07 
7.0E-07 
6.2E-07 
6.3E-07 
6.5E-07 
5. 5E-CI7 
6.9E-07 
5.4E-07 
7.8E-07 

{CL) (VISUAL) 

AVERAGE COEFFICIENT OF PERMEABILITY= 6.7E-07 em/sec 
(Based on run numbers 11 through 13) 

2.3a~ ht 
1R!DLA: k : ----- lo&u --· , Where a : crou-seetioul are. of atandpipe, 

At h1 t : tiae for 1ater leYel to fall fro• iDltial hel&ht, ht, to flDal hel&ht, hi 
(All other teras are defiDed aboYe) 

oan~: (a) This permeability test was performed on a relatively undistur~ 3-in. 
diameter Shelby tube sample. 

(b) Soil classification was based on visual observation only. 

HECRED BY: \J:f..<. DATE: @ · / £.. );( J APPROVED BY: ~ 

'--"'. . 



,lob No. 60251 
Date: 07/31/89 

~~LLINC.; HEAI> F'EJ;:MEABILIT"':r TEST 
~· ED&ineering IDe., I Science Ct., UniYersitr "esearcb Park, PO Box ~38~. Madison, VI ~370~ (60Sl ZTJ-6440 

~·~JECT 
:..ffcATION 

~ MPLE (a) 
C~PTH ( ft) 

:?~IL DESCRIPTION (b) 

SAMPLE DIAMETER (em) 
21MPLE AREA,A(cm2) 

.~ 

;~E LENGTH,L(cm) 
l:' ~--- · . ORE CONTENT,% 
L~. DENSITY (lb/cu ft) 
PET ~NT COMPACTION 

~~ 

i 

• 
I 
~ 
~ 

ACS 
GRIFFITH, INDIANA 

BORING: ACS - SSMWOl 
17.0 FT 

Gray Lean CLAY, Trace Sand (CL) (VISUAL) 

7.4 
42.6 

HHIIAL 
18.3 
22.0 

103.2 

ElMAL 
18.3 
22.5 

103.2 

COEFFICIENT OF 
Rllli PERMEABILITY.kjcm/secl 

1 2.8E-08 
2 2.7E-06 
3 1. SE-06 
4 1.4E-07 
5 l.lE-07 
6 8.2E-08 
7 6.8E-08 
8 6.6E-08 
9 6.3E-08 

10 6.6E-08 
11 6.9E-08 
12 5.1E-08 
13 G.OE-08 

AVERAGE COEFFICIENT OF PERMEABILITY = G.OE-08 em/sec 
(Based on run numbers 11 through 13) 

~ 

I 2.3aL ht 
~RHULA: k : ----- logu -- , Where a : eross-seetionl area of studpipe, 

U h1 t : tile for nter lnel to fall fro• ilitial heicbt, bt, to fiDal ·heicht, h1 
(All other ter1s are defiDed aboYe) 

Ff~: (a) This peru~ability test was performed on a relatively undisturbed 3-in . . ,..., 
diaJI'..eter Shelby tube sample. 

~-! (b) Soil classification wae based on visual obeervation only . 

• 
CHECKED BY: ~/:JR APPROVED BY: \O(JJ)'1- DATE: ~ i' fo ~6~ 



~I 0l• N 0 . 6 02 ~'\ 1 
Date: (17/31/88 

ALLING HEAD PERMEABILITY TEST 
LTD io,inetring loc., 1 Science Ct., UniYersitr Re~earch Fark, PO Box ~38~. Kadisoo, WI 5370~ (608} Zll-0440 
~ 
IOJECT 
lCATION 

~MPLE (a) . 
~PTH (ft.) 

liL DESCRIPTION (b) 

\MPLE DIAMETER (em) 
1MPLE AREA,A{cm2) 

~MPLE LENGTH,L(cm) 
)!STURE CONTENT,% 
RY PENSITY (lb/cu ft): 
ERCENT COMPACTION 

ACS 
GRIFFITH, INDIANA 

ACS - SSMW02 
22 FT 

Gray Lean CLAY, Trace Sand 

7.4 
42.6 

INITIAL 
19.8 
19.3 

106.6 

FINAL 
19.8 
18.8 

106.6 

COEFFICIENT OF 
RllN PERMEABILITY.kicm/sec) 

1 2.7E-09 
2 1.7E-07 
3 1.7E-09 
4 5.8E-09 
5 1.9E-08 
6 2.7E-08 
7 2.7E-08 
8 2.8E-08 
9 2.5E-08 

10 2.5E-08 
11 3.6E-08 
12 2.1E-08 
13 5.6E-08 

( CL) (VISUAL) 

aVERAGE COEFb~~!ENT OF PERMEABILITY = 3.8E-08 em/sec 
-- (Based on run numbers 11 through 13) 

2.3aL ht 
tUOLA: k : ----- logu --. , Where a : eron-sectiollll area of studpipe, 

At hi t : tiae for tater le,el to fall froa iDitial height, ht, lo fiaal height, h1 
(All ot•er teras are defiDed abo,e) 

CXYI'NOTES: (a) This pertDP...ability test wae: perfo.rmed on a relatively undie:turbed 3-irJ. 
diameter Shelby tube sample. 

(b) Soil classification wae: bae:ed on visual observation only. 

HECKED BY: y(jJ'Z DATE : C{ · I ~ . ifl APPROVED BY: OwY1-
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GF:A It~ SIZE ··Ir I STF: I BUT I Ot~ T~ST REPOF:T 
C'.o•r •• .... ~uu .. 
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r,_ 

:. ~ 
~ ! -~ 

~ 
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~~ 20 ~~~H4~++~~~4+~~-+--~~~~~~~~~~+-~--~~~-+-+--~ 
I 1:::~:::::::::~~~:::::~:~:~~:::::::::~:\=::::::::::::::::::::::=:: 

200 100 10.0 1.0 0.1. .01 .001 
GRAIN SIZE - "'"' 

~ol % S~~VEL " SAND % CLAY 
0 e.0 e.e 98.'7 0.3 1. 0 

PI Dse c,.J. 
1il 0.24 0.19 0.18 0. 160 e. 1439 e. 1361 0.98 1.4 

li MATERIAL DESCRIPTtON 
i-o Brown Fine SAND, Tr•ce Cla~ 

:1 Natural Moisture Content = 3. 7 % 

jf Project No.: 60251.00 
•:·-"~Project: ACS 
'I ·. 

:;~o Sarr.p le: BORING: e6 (! 

ii 
DEPTH 7.5 FT 

GRAIN SIZE DISTRIBUTION TEST REPORT 

WARZYN ENGINEERING INC. 

uses 
SP 

Remarks: 

TESTED B'l: 

ENTERED BY: 

CHECKED BY: 

APPROVED IN; v::::Jt.. 

Sheet No. 

WARZYN --



GF:AIN SIZE DISTF:IBUTION TEST F:EPOF:T 
~ 

~ ~ (o• .. •• ..... ,_.. r.,. .. 
i \~ i. .:: 

£ .:: . .. .. ... !: : ~· 
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200 100 10.0 1. e 0.1 

GRAIN SIZE - mm 
. . ..... 

3ymbol ?.+:SN ?. GRAVEL ?. SAND 
0 e.e 1. 0 94.4 

.. 
' 

LL PI 

MATERIAL DESCRIPTION 
·O Brown Fine-Coa.rs.e SAND, Trace Si 1 t, Clay 8c Gravel 

Natural MoistUre Content = 19. 0 % 

Project No.: 60251.00 
Project: ACS 
o Sa.mple: BORING: 06 «!! DEPTH 22.5 FT 

Date: 07-31-89 

GRAIN SIZE DISTRIBUTION TEST REPORT 

WARZYN ENGINEERING INC. 

~ 
i 

:I 
! • 

·. . 

.01 • 001 1 

?. SILT ?. CLAY 
2.4 2.2 

2.4 

uses 
SP 

Remar"ks: 

TESTED BY: MML/DI-JA 

ENTERED BY: MML 

CHECKED BY:()~ 
APPROVED BY:V-Jil_ 

St.eet t-lo. 

WARZYN 
..._._~ 

(: 

~ 

i 
r 

' ! 
f 

' 
f 
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--- GF:A IN SIZE : tfi STF: I BUT I Ot..f TE"S?'r F:EPORT 
~ ~ i 
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60 ~~~~4.-~+-~~~~+-~-~~~~HH~~---4H+~~~r--1~++~r-~~ 
se ~~+H++~~+-~~~~+-~-"~~HH~~---+H+~~~~~~++~r-+--4 

UJ 
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.•... 40 

!IB ~~ 
30 ~~~++4.-~+.-~~~~+-~--~~~:p~~4---4H++++~-r--~~+;-r-+--~ 
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' 
v• 

~+3 

0.0 

10.0 1.0 0.1 

~ GRAVEL 
7.1 

GRAIN.SIZE- "'"' 

% SAND 
84.6 

.01 

%_ill! 
4.2 

• 001 

% CLAY 
4.1 

__,_ .L PI D~ Dts Dte Cu. 
3.24 1.42 1.01 e. 333 e. 1576 e 112a 0.69 12.6 

][ MATERIAL DESCRIPTION 
o Brown Fine-Coarse SAND, Little Gravel, Trace 

•!i Natural Moisture Content = 21.0 % 

Project No.: 60251.00 
•·"->roject: ACS 
~ Sarr.p 1 e: :BCtR I NG: 04 G! I•EPTH 5. 0 FT 

·~~~ 
~at.: 07-31-89 

., 
i 

• ·."'J 

GRAIN SIZE DISTRIBUTION TEST REPORT 

WARZYN ENGINEERING INC. 

Silt 81 Clay 

Remarks: 

uses 
SP-SM 

TESTED BY: 1'1ML/DWA 

ENTERED BY: Mt1L 

CHECKED BY:~r\ 
APPROVED BY:~ 

Sheet No • 

WARZYN --



GRAIN SIZE DISTRIBUTION TEST REPORT 
i. 

~ ~ ~ ~· 

1ee ... .. . 

9.0 

80 

70 

a: 
60 LJJ z ..... 

1..1.. 

t- se z 
LJJ 
•:.,.) 
a: 40 LJJ 
a.. 

30 
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10 . •, 

e 
200 100 

S~:~mbol ~+:SN ~ 

0 0.0 

LL PI 

.... 
~ .). ;: 

.£ 
£ 
- ;.. 

' I , : : ~'~r-..,_b._ 

10.0 

GRAVEL 
9.9 

... . 
"'-4••·· 

\ 

1. 0 

I' 

GRAIN SIZE -

~ SAND 
93.5 

MATERIAL DESCRIPTION 

. ! 

l 

r\ ,, 
0.1 .01 .001 

rr.rr. 

% SILT ~ CLAY 
4.6 3.0 

uses 
0 Brown Fine-Coarse SAND, Little Gravel, Trace Silt ~ Claw 

Natural Moisture Content = 15.8 % 
SP-SM 

Project No.: 60251.00 
Project: ACS 
0 s~~ple: BORING: 04 @ 12.0 FT 

Date: 07-31-99 

GRAIN SIZE DISTRIBUTION TEST REPORT 

WARZYN ENGINEERING INC. 

R•ma.rks: 
TESTED IN: MML/DI-lA 

ENTERED BY: MML 

CHECKED BY: J()~ 
APPROVED IN: ~ 

She-e-t t-lo. 

WARZYN 

t 
e 



GF:A I t-.1 SIZE- ·,·D I STF: I BUT I ON T·f!ST F:EPORT 

~ .: eo.···· ........... ,._ 
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e 
200 100 10.0 1. e e. 1 

GRA I t-1 SIZE - ntBt 

MATERIAL DESCRIPTION 
Brown Fine SAND, Trace Silt & Cla~ 

Natural Moisture Content= 21.7% 

Proj•ct No.: 60251.00 
Project: ACS 

f 0 Samp 1 eo: BORING: 03 @ I•I;PTH 2. 5 FT 

• ·.-'r! 

· Date: 07-31-89 

... 

GRAIN SIZE DISTRIBUTION TEST REPORT 

WARZYN ENGINEERING INC . 

.001 

uses 
SP 

R•marks: 

TESTED BY: 1'1ML/Dl.lA 

ENTERED BY: r\'ML 

CHECKED BY: ~-~~ 
APPROVED BY:~ 

WARZYN 



GRAIN SIZE DISTRIBUTION TEST REPORT 

90 

80 •.. 

?0 

l: 
60 :!;! ..... -.J.. 

- se ...,.. 
:ij 
:_) 
l: 40 .JJ 
:l... 

30 

20 
·~ 

10 ..... ; ~ . 
-.:). 

e 
200 100 10.0 1.0 0.1 • 01 .001 

GRAIN SIZE - "'"' 

Symbol ?.+3N ?. GRAVEL ?. SAND 
0 0.0 0.0 92.6 

I I 

I I ll:ll'l' ""-- l "' . - l ""-- l ,... __ 
...... r~ Vd==> I .-61!1 I u:;,l!.i I u.~ 

I 0.23 I 0.17 I 0.16 1 0. 141 

I J I I 
I I I 

.· ... 
I I I 

MATERIAL DESCRIPTION 
o Gra.w Fine-Medium.SAND, Trace Silt tc Cla'=' 

Natural MoistUre Content ·= 22 .1 % 

Project Ho.: 60251.00 
Project: ACS 
o Sc..mple: BORING: 03 (!! DEPTH 12.0 FT 

Da.te: 0?-31-89 

GRAIN SIZE DISTRIBUTION TEST REPORT 
WARZ'-tt-.1 Et-.IG I t-.IEER I t-.1(3 It-.IC. 

~ SILT ?. CLAY 
4.4 3.0 

I 

l ,., . - ,., . - ,.. l c,J. I Ul:::> I UlJ!1 I '"'>: I 
I 0. 1121 I B. 0890 I 1.29 I ~-"' 
I 
I 

I I J 
I i j 

uses 
SP-SM 

Rema.rks: 

TESTED BY: MML/DWA 

ENTERED BY: MML 

CHECKED BY: Q'-.011 
APPR01JED BY: #CJl2. 

She-e-t t-lo. 

WARZYN ._...., 

t 
f 
y 

~· .... 

,,. 

t 

,. 



-:,~·--------------------------------------~ 

~ 

100 

90 

sa 

70 

60 

se 

40 

30 

20 

10 

t3F:AIN SIZE '!tiSTRIBUTION rt·$T F:EPORT 

c i. ~ ~ 
.... , .. - ... . 

c.o •••• .. . .. . 
::1: 

\ 

\I 
-.) 

e ~-~uw~~~~~~~~~~-~~~~~-~~~~~~-~~~~_.--J 
200 1 00 1 e. e 1. 0 0. 1 • 01 • 00 1 

GRA I t-1 sIZE - ITIITI 

I.Pwmbol % GRAVEL % SAND % SILT %·.CLAY 
lit 0 0.0 1.3 as.s 6.3 6.8 

~--~~----~------------------~ 
,~,. 

, LL PI Dse D30 D15 Dua C.: C,J. 
~--~~~--~~+--~-+--~~ 

0. 30 0.1 s· 0. 17 0. 145 0. 0827 0. 0179 6. 14 10. a 

.~~·~============================================~==============~==~==~======~ i~f t{. MATERIAL DESCRIPTION uses 
o Brown Fine-Medium SAND, Little Silt ~ Clay, Trace Gravel 

Natural Moisture Content = 16.4 % 
:sP-SM 

I Project Ho.: 60251.00 
I ,•, 

:Project: ACS 
~ 0 SC\ITIP le: BORING: 02 (! I•EPTH 5. 0 FT 
I 
I . 

fDate: 07-31-89 

GRAIN SIZE DISTRIBUTION TEST REPORT 

rr- WARZYN ENGINEERING INC. 

Remarks: 

TESTED BY: MML/DWA 

ENTERED BY: MML 

CHECKED BY:G~Yl 
APPROIJED B't: ~ 

WARZYN - __, 



GRAIN SIZE DISTRIBUTION TEST REPORT 

~to~;:..~~~ ; 
ae ~--~~~~~~--~+H~~-----+H++++~~~~--~84~~-+---H+HH-~~--~ 

?0 ~~~~-H++-H-+-t-++-~ ---'+i+H-t-t-+-+--+H++t-t-+--+---i 

60 ~~~~~~+-~H+HH~4-~--+H++++~~--~~~~-+---H+HH-~~--~ 

29 ~~+H++~~+-~H+HH~+-~--+H++++~~~\J~~.~~~+-+---H+HH~~~~ 

10 :. 

f 
I 

y 

f 
0·~~~~~~~~~uu~~~--~~~-L~--~~~~~---U~W-~-~~·~ 
2ee 1 ee 10. 0 1 • 0 e. 1 • e 1 • ee1 & 

GP.AIN SIZE - nsnt i 
% GRAVEL % SAND :1. SILT % CLAY 

o e.e 2.0 8?.8 6."0 

LL PI 

+---+---+-0_4 ___ 5r--0_.2_0+-0_l_a~_e_. 1_. 5---+5_0_. 1_2_72+-e_ .• e_7'.15-t-_L_6_~:8--+_2_.~ ._8---IH 

MATERIAL DESCRIPTION uses 
o Graw Fine-Coarse SAND,_ Little Silt, Trace Claw ~ Gravel 

Natural Moisture Content = 19.4 % 

SP-SM 

Project No.: 60251.00 
Project: ACS 
0 SamFole: :BORING: 02 (! DEPTH 12.5 FT 

Date: 0?-31-89 ~ 

GRAIN SIZE DISTRIBUTION TEST REPORT 

WARZYN ENGINEERING INC. 

Rema.rks: 

TESTED BY: l'tl'tL/DWA 

ENTERED BY: MML 

CHECKED BY: }Qu~':fl 
APPROVED IN:~ 

Sheet No. 

WARZYN 
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13F:A It~ SIZE '"])I STF: I BUT I ON ft~T REPOF:T 
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r 70 
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rffi 60 :z: -~..,_ 
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~ 

" ;;,_ ' ... .. . 
" ........ ..... 
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' i I 

I ; ll 

i ; 

lll 

-~ so ~--~HHrr.~-r~~+H~~--~--H+~~~~~~+.rrr~r-r---H+~~-r-+--~ 

~ :::=::::::=:=::::::====:::::=:=:~:::::=:==::::=::=: 
~ 
r 

~ 
10 r7_,TM~~~T:-~~~H-+-+---~rH~~;---*H~r~T~~~~~~~~;-~~-~ I ~~t"'c........,. __ od 

o~--~ww~~~~-U~~~--~--~~~~~--~~~~~~--~~~~~---J 
~ , ..... : 200 100 1 0. 0 1 • 0 0. 1 • 0t . .001 

'j 
I 

Lsymbol 
0.0 

% GRAVEL 
0.0 

GRAIN SIZE 

% SAHD 
81.5 

- rr.rr. 

% SILT % CLAY 
12.5 6.1 

:~:~ 
~r ----~------~------~------~------~------~------~------~------~----~ ! / LL PI Dse c • .~. 

0.20 0.16 0.14 0.110 0. 0557 0. 0145 5.28 10.9 ~ 
~------+-------r-------r------;------~-------+-------+-------r------~----~ 

[,0 
MATERIAL DESCRIPTION 

Black Fine SAND, Some Silt, Little Claw 

Natural Moisture Content = 25.4 % 

j! Proj~ct No.: 60251.00 
l ·Project: ACS . 
~~0 3amel•: BORIHG: 01 @ DEPTH 5.0 FT 

I 
i--- Date: 07-31-89 
I! 

1--

GRAIN SIZE DISTRIBUTION TEST REPORT 

WARZYN ENGINEERING INC. 

uses 
SM 

Remarks: 

TESTED BY: 1'11'1L/DI-JA 

ENTERED BY: MML 

CHECKED BY: ~~~ 
APPR0'.,1ED IN: IZJl"2: 

Sheet Ho. 

WARZYN 



GRAIN SIZE DISTRIBUTION TEST REPORT 
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GRAIN SIZE - ITIITI 

MATERIAL DESCRIPTION 
o Gray Fine SAND, Trace Silt ~ Clay 

Natural Moisture Content = 15.6 % 

Project No.: 60251.00 
Project: ACS 
o Sampl~: BORING: 01 @ DEPTH 15.0 FT 

Da.te: 07-31-99 

GRAIN SIZE DISTRIBUTION TEST REPORT 

WARZYN ENGINEERING INC. 

~ 

I 
0 

I l 

I 

.et·· ·-· .001 

uses 
SP 

Remarks: 

TESTED B'r': 1"1ML/DI-JA 

ENTERED BY: MML 

CHECKED BY: () l~ 
APPP.01JED BY: V-JZt 

She-e-t Ho. 
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GHAIN SIZE_ D I STF=:I BUT I ON TEST F:EPOF:T 
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200 100 10.0 1. 0 0. 1 0.01 0.001 
GRAIN SIZE - IJtRI 

Swmbol ::0::+7~- ~ GRAVEL ::-:: SAND ::-:: SILT ::-:: CLAY 
0 0.e 2.3 99.6 5.7 2.4 

LL PI Da5 D60 D5e D:3e D15 Dte ! C,: ciJ. 
0 -- -- 0.52 0.41 0.38 0.325 0.2438 0. 1766 1.48 2.3 

L 
I 

~ ~ERIAL DESCRIP~ ,---- ~ 
uses 

0 Brown Fine-Medium SAND, Littl&o Silt, Trace Claw 8t Gravel SP-SM ..-~ 

Project No. . 15090.33 Remarks: . 
Project: ACS 

1~6- 0-35. f1 
v"" TESTED BY: 1'11'1L..--DI-JA 

() Sample: BORING: Ml-l9 FT 
ENTERED BY: MML 

CHECKED BY: T)f} 
Date: 03/21/90 I APPR0\.1EI• BY: 

GRAIN SIZE DISTRIBUTION TEST REPORT 

~WI ' Eng 1neer· 1ng Assoc iates, Inc -llst.eet t-leo. 

EWI 



~::Mo i·· t :E t ...... ~ h ( ., 
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" -- •. ;1 ... • 

SAMPLE ID: PORlNG: MW7 

DEPTH (FT)~ 23.0- r··, i:: .-·· .. 
_.::.. ..... ~ • '._! 

HEAD CORRECTION iCM): 

~:. ... . ... z···· .. ~· ?,···~ 

STANDF' I PE ;; J H., , __ !,/·''' ~ 

RUN 
1 

3 
4 
c: 
~· 
6 
7 
8 
9 

1 () 
11 
12 

SAMPLE WEIGHT (GMSl 
SAMPLE ~.ENG~~ (INl 
SAMPLE LENGTH (CM) 
MO I STLIF:E ;::C)NTENT ( ~-~ ; 
DRY DENSJT~ !PCF) 

·------··--·-----------IJ.t{g;_ ___________________ _ 
Ir.:LLI~~DL .. E~JJA~ El=,_8£;?EQ. 
~~ 1105 28 615 
28 -S.15 29 540 

2 b:L ~-· 
. .:.\ C1 .• :_::' .. i 

4 ::~.t ~~ 

~- ·.::::• .. !1.} v 

C.) c:-10 v 

-~ 6::~c> 
•' .. c 
b.i .... < 

610 .'-· 

1 ?:r+~· v 
Ei 1400 v 
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:L~ll:T I fil,_ .. LJJ~l(-i\.::c.. 
2:~~ !:c.,() 

23!:c. (i 

23~5. (} , 
21 3:=.~. (} 
=~3~t .. () 

:?:2:3. 4 
·_:• '.'• •1 r::, ......... ,_. 
~-,.·-, r:: .. -, 
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~ 1. 
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i 3. 

4. 
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;1 6. .• ..:li 
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9. 

10. 
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12. 
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EWI 
Engineering Associates. Inc. 

*INITIAL & FINAL DENSITY 

FALL! NG HEAD OR 
PRESSURE PER~1EABILITY TEST 

PROJECT: /1 . -

SAMPLE: /f(,:/ ~. 

Job No. / :_; ___ ;c..:~ . . J .--:·. =·· 
Dale ---=3-#..'/""'-c ~.....:.~l+/_c.:;,_?'...-:.2;.__ 

J 

Sheet of ____:;;__ 

Technician A{~ /W/h , 
Checked By_:--'----,. 

* INITIAL & FINAL MOISTURE CONTENTS 

INITIAL FINAL INITIAL FINAL 

PAN # = ·. _..,· . - _,. MOLD & WET SOIL = 
TARE OF MOLD S/5 .o -~ PAN & WET SOIL = fbi~.;:--
WET WT OF SOIL = 
VOLUME OF MOLD = 
WET DENSITY,PCF = 
% MOISTURE = 
DRY DENSITY,PCF = 
% COMPACTION = 

SAMPLE HT (L) = 

CHANGE IN (L) = 

SM-PLE DIA (D) = 

STA~ PIPE DIA (d) = 

-".;0 . . ,-
/,.:: 

0 .' ' I.· 

/ IN CM 

"·I. IN CM 

ff UNO I STURBED or C REMOLDED SAr>1PLE 

Date and Date and Elapsed Pressure 
Time Start Time End Time, Sec. PSI 

Tl T2 (T) (P) 

-- ' /~ ; - 1 " 1· : // / v 

'· / . .. , 
·'-; ··- ·, 

'-•·'• ' --
- -' - v<..- .. 

~ 3/ I 7:./_"' ... ) - . 

2 ; ; Ze).:J ~L /30J .... 
/ ic./0.~ . . --- ,.. ("· .. ·__, 

-::-' . 
.... ). .. ;_. -

.. -
/" 

•' ~ :$.) 
·' ..., ·-.. .. 

R /\ t, . . • . , r - ·-· . .. ; _,_. ------...;. -.. l -

PAN & DRY SOIL :: 

TARE OF PAN = He. ~ 
% MOISTURE = I? ,. 

2" S.T. 
PROCTOR n:MO~~r.Lr::D~.----------
OTHER ---------------------------
MAXIMUM DENSITY= _____ lb/cu.ft. 

OPTIMUM MOISUTRE = % -----
SAMPLE LENGTH (l) IN CM ---- ----
SAMPLE AREA (A) -~:·;,·IN~ CM 2 

----
PERMEAMETER HEAD CORRECTION '> 2 CM 

1 PSI = 70.317 CM WATER HEAD 

Start End * 
Head Head Kv = ~ In ~ (Hl) ( H2) T 2 

J::; .. I / l; 
. - I 

/, ,r - --
, 

":,/, 

' •· 

'/ ) 

cz·..;.~ 
'. .- , .. 
' ' , 

--: , / . 
•· ,.... -- .. ~ 

·' 

/ . 
.. 

·~ -·- . 
-

..... __ ,; .£ 
·' 

*See computer print out 



EWI 
Engineering Associates, Inc. 

FALLING HEAD OR 
PRESSURE PER}1EABILITY TEST 

A I-

PROJECT: '- v 
r:·-, 

SAMPLE: ,1}1//9 ~ 

Job No. / ,- oc:; 'i ~ :..-: 
. d ( ,_./ . .__; '-" 

Date------
Sheet _ __;...;:-::::.....__ ot L_ 

Technician #A'!;- ./LJ..>.-v:-4 
Checked By "\'--. :a..' 

v•-

* INITIAL & FINAL DENSITY * INITIAL & FINAL MOISTURE CONTENTS 

1. 
? .... 
3. 

4. 

5. 
6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

MOLD & WET SOIL = 
TARE OF MOLD = 
WET WT OF SOIL = 
VOLUME OF MOLD = 
WET OENSITY,PCF = 
% MOISTURE = 
DRY DENSITY,PCF = 
% COMPACTION = 

SAMPLE HT (L) = 

CHANGE IN (L) = 

SNR.E DIA (D) = 

INITIAL FINAL 

/' . {Rl ... 

0 

.--..~ 7 IN ___ CM 

.. · STA"D PIPE DIA (d) = . -C'7 IN CM ---

. ~DISTURBED or Cl REMOLDED S~1PLE 
Date and Date and Elapsed Pressure 

Time Start Time End Time, Sec. PSI 
Tl T2 (T) ( P) 

:·z 1/c:)~ . -:.~? loFT 0 
,._ .. ... J 

--~{J -- . · .. 

,.~· -7· ~'.·:~ 
:,-_.-, 

'-"V tb .7-; 
. I · ... -·· ]} 1 (.r.J') j ,:_,t>· ,'" 

( I flo) ~? /.l-ou I 
I J'-/(lJ ? {..-:-;·: .. i 

i 

-: .. .. /; A"' I . ~. .:; -·~·(_/ . _._ .. ·-
.. 

~: ;~~.~_,.) ' ,. /, .. 
,., "2.;), ""\ ~ 

.- .... 
tc tLJ/0 -

··- ;,;) 7 /Z..'f,- ' 
;.,;..· 

-: J?_..,'f\' B IV 0'-.J 
~---~.,.___,_~ - ;.·-...-;__·_· /' 
f.-----·---- ----·--.. __ . 

PAN II = 
PAN & WET SOIL = 
PAN & DRY SOIL = 
TARE OF PAN = 
% MOISTURE = 

INITIAL FINAL 
f 
! 

311 s. T. ft1y/Cl. "·-' 
2" S.T. 

p . . , 'J -=· ·) ,._- ...,.. e 
C / I ~ .. ~ - <: . ._., I ~- 1 ' ' t 

PROCTOR UMl'nOL'"11io:------------~ 

OTHER ------------- -~ 
MAXIMUM DENSITY = lb/ ft ------ cu .. 
OPTIMUM MOISUTRE = % 

SAMPLE LENGTH {L) ___ IN ___ CM 

SAMPLE AREA (A) IN 2 CM 2 

PERMEAMETER HEAD CORRECTION 

1 PSI = 70.317 CM WATER HEAD 

Start End * 
Head Head Kv = ~ ( Hl) (H2) T 

, :;,;I·· I ~ ,_-._,-,.,1 q 
" 

/. ~,J .#I 

-:?~ • / 

/,: "'/ ..... 

~q >~ 
(_;;_<-/.) 

2~'-/.l-}-
~.· ~~ ~ ... ' .. 

' ,-,. .. q 
r' / .• 

1' .. • '' : • 

~-"' ;: .·. ' ' - .r 

-". ,. '. 
~· , 

~ ~-' :; 
··~' .._, ..... 

C.Z../.'1 
~~/.?....--

*See computer print out 
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·I r:: ··. :···. · . 
. t '- ''·~'· ~,- '· .. · 

Fllename: 15090~J .. 0f 

DEF'TH (Fl·: ·;21 Jl - .. >.· 
HEAD CORRECTION •CMl: 

S~it·1PLE vJE I GHT 
f.;{-1!'1PLE LEtK3T H 
'3AMF'LE L.E.NF;TH 
MOISTURE CONTENl (%) 
DRY DENSITY !PCF) 

I f\J IT I (:-;L ----------------

7 '. ' .. b..l. 
.. ,..., """:""""':-· 
J. 7 .. ---~·-"' 

1EJ.f.i1 

UNCORRECTED 

~:::.. .::.·· ~~ .. 

F I i·J(i\_ 
. ·----------------·--·· 

____________ J:.J P1S _____________ _ 
t=::t!t~ 

l ....,~ 1 • (i~) .L../ ..1. 
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. .Job No. 1 f>090 
Date: 03/21/90 

~ALLING HEAD PERMEABILITY TEST 
.WI in&ineering Associates, Inc., 8383 Greenway Bl,d., Middleton, WI 53562 Phone: {608} 231-4770 

ROaECT 
OCATION 

.AMPLE (a) 
<EPTH (ft.) 

~OIL DESCRIPTION 

>AMPLE DIAMETER (em) 
;AMPLE AREA,A(cmZ) 

;AMPLE LENGTH,L(cm) 
10ISTURE CONTENT,% 
1RY DENSITY (lb/cu ft) 
=>ERCENT COMPACTION 

ACS 
GRIFFITH, INDIANA 

v 
BORING: MW7----
23.0 - 25.0 

Brown Lean CLAY, Little Sand, Trace 
Gravel {CL) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 . ..., 

7.4 /~ 
42.6 

INITIAL 
20.6 
13.0 / 

123.2 

FINAL / 
20.6 ....--~ 
13.0 ~· 

123.2 

COEFFICIENT OF 
PERMEABILITY.k{cm/sec) 

2. 5E- Cl7 
l.lE-07 
9.4E-08 
7.3E-08 
9.2E-08 
9.9E-08 
8.4E-08 
7.6E-08 
8.0E-08 
8.4E-08 
7.5E-03 
7.8E-08 

AVERAGE ·cOEFFICIENT OF PERMEABILITY= .7.9E-08 em/sec 
(Based on run numbers 10 through 12) 

2.3aL bt 
FORMULA: k : ~~--- log1o -- , Mbere a : cross-sectional area of standpipe, 

At h1 t : tiae for water le,el to fall fro1 initial height, ho, to final height, bt 
(All other teras are defined above) 

FCx:rrNOI'ES: (a) This permeability t.est was performed on a relatively 1.mdist.urbed 3-inch 
diruDeter Shelby tube sample. 

~HECK ED BY:\)~ APPHOVED BY: DATE: 
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GRAIN SIZE DISTRIBUTION TEST REPORT 

.: 
1 €,13 

~ 

~ ::. ~ ~ ~ 
,~ f.l - .... )of~ 

.: .:; eo ... ,.. : .....ttu.• ~.,. 

t• '!" .. ... "' ~ 
: ! ~ .... : ;;; ~ : - ;; 

I 
90 I 

I 
I 

~:-..-:., ~ ! I I 
! I .,I l I 1: I \! :I I 

! I 
l 

I 
ae 1 

70 

ffi 60 
:z: --ll.. 

1-- 50 
:z: 
w 
(...) 

ffi 40 
Q.. 

30 

20 

10 

13~~~~~~~~~~~~~--~~~~~·~~--~~~~~--~~~~~~~--~~ 
200 100 10.0 1.0 0.1 0.01 0.001 

·GRAIN SIZE - mm 

S'.!mbol 4+7~- r. GRAVEL r. SAND r. SILT r. CLAY 
o e.e 1.1 88.9 5.5 4.5 

LL PI Dts Dte 
0.47 0.37 0.34 0.273 0. 167S" 0. 0750 2.72 4.9 

MATERIAL DESCRJPTION uses 
o Brown Fine-Med1um SAND, Littl• Silt, Trace Cla~ ~ Gravel V SP-SM _. 

Remarks: Project No.: 15090.33 
Project: ACS 
0 S~mple: BORING: MW9 @ 10.0-16.0 FT 

TESTED BY: MI'1L._,.Dl.JA 

EHTERED BY: MML 

CHECKED BY: D 1d 
Date: 03/21/90 APPROVED BY: 

GRAIN SIZE DISTRIBUTION TEST REPORT 

F:W I , Eng i neer· i ng Assoc i at es, Inc • Sheet tk•. __ _ 

EWI 
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GRAIN SIZE D I STF=: I BUT I Ot..f TEST REPORT y 
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1- 50 : ., 
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u r: 
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ffi 40 
: ; 

'-
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' ~ ·~ : r: 
30 : : 
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APPENDIXE 

Monitoring Well and leachate Well Construction Details 

·-:~. 



ELEV. 

-~, ..__... 

ill 

';1, i 

-~ 632.9 

WARZYN 

~ 
V251.Q0.1TJM 

Monitoring Well Construction Information 
Project Number 60251.00 

Description ACS 

Boring/ 
Well No LW2 Date 7/13/89 

1. Protective Casing Yes 

Locking Yes 

2. Concrete 
Seal Yes 

3. Type of Surface Seal (if Installed) 
Grout 

4. Solid Pipe 
Type Schedule 40 PVC 

Solid Pipe 
Length 7.5 feet 

Joint Type Threaded 

5. Type of 
Backfill Grout 

BackftU Installed 
Tremle 

6. Type of Lower Seal (If installed) 
Bentonite Pellets 

7. Screen Type Schedule 4Q PVC 

Screen 
Length 10 feet 

Slot Size 0.010 Inches 

Slotted Interval 
Length 10 feet 

Screen 
Diameter 2inches 

8. Type of Backfill around Screen 
Aint Sand with some Natural Cave 

9. Typeof 
Backfill Natural Cave-in 

10. Drilling 
Method 4-1/4-ln 10 HSA 

11. Additives Used (if any) 

None 
All Depths Measured from Ground Surface 



Monitoring Well Construction Information ~· 

Project Number 60251.00 
ELEV. 

Description ACS 

Boring/ ": 

Well No LW3 Date 7/13/89 ~ 

1. Protective Casing Yes 

Locking Yes '\ 

2. Concrete ~; 

Seal Yes 

3. Type of Surface Seal (if Installed) : 
Cement 

4. Solid Pipe .~""'-··.' 
Type Schedule 40 PVC 

~ ... -

Solid Pipe v Length 15 feet 

Joint Type Threaded 

5. Type of 
Backfill Grout 

Backfill Installed 
Tremle 

6. Type of Lower Seal (if installed) 
Bentonite Pellets 

7. Screen Type ~khed!.!li 40 PVQ 
~; 632.0 
!" 

'· 
Screen 
Length 10 feet 

Slot Size 0.010 Inches 

Slotted Interval 
Length 10 feet 

Screen 
Diameter 2inches 

8. Type of Backfill around Screen 
Red Aint FHier Sand 

9. Type of 
ELEV. Backfill Natural Cave-in 

10. Drilling 

WARZYN Method 4-1 /4-in ID HSA ....,. 
11. Additives Used [If any) 

NQni 
V251.00-1TJM All Depths Measured from Ground Sur1ace 



---------

ELEV. 643·. 30 

ELEV. 641.5 

12.0 
.... 

--~-i 6 2 9. 5 
:;.; 

627.5 

···~~~ 

·. -~~. 

WARZYN ...,. 
V251.00-1TJM 

Monitoring Well Construction Information 
Project Number 60251.00 

Description ACS 

Boring/ 
Well No LW4 Date 7/14/89 

1. Protective Casing Yes 

Locking Yes 

2. Concrete 
Seal Yes 

3. Type of Surface Seal (if Installed) 
Cement 

4. Solid Pipe 
Type Schedule 40 PVC 

Solid Pipe 
Length 17 feet 

Joint Type- Threaded 

5. Type of 
Backfill Grout 

Backfill Installed 
Tremie 

6. Type of Lower Seal (If Installed) 
Bentonite Pellets 

7. Screen Type Schec!ule 40 PVC 

Screen 
Length 10 feet 

Slot Size 0.010 Inches 

Slotted Interval 
Length 10 feet 

Screen 
Diameter 2inches 

8. Type of Backfill around Screen 
Red Aint Fnler Sand 

9. Type of 
Backfill Natural Cave-in 

10. Drilling 
Method 4-1 /4-ln 10 HSA 

11. Additives Used (if any) 

None 
All Depths Measured from Ground Surface 





ELEV. 

'. t 

631.0 

-~ .,..··. 

DEPTH 

ELEV. 

WARZYN ..,. 
V251.00-1TJM 

Monitoring Well Construction Information 
Project Number 60251.00 

Description ACS 

Boring/ 
Well No MW02 Date 7/24/89 

1. Protective Casing Yes 

Locking Yes 

2. Concrete 
Seal Yes 

3. Type of Surface Seal (if Installed) 
Cement 

4. Solid Pipe 
Type 304 Stainless Steel 

Solid Pipe 
Length 9feet 

Joint Type Threaded 

5. Type of 
Backfill Cement to Surface 

Backfill Installed 
From Surtace 

6. Type of Lower Seal (If installed) 
Bentonite Pellets 

7. Screen Type 304 Stainless Steel 

Screen 
Length 10 feet 

Slot Size 0.01 0 inches 

Slotted Interval 
Length 10 feet 

Screen 
Diameter 2inches 

8. Type of Backfill around Screen 
Red Flint Filler Sand 

9. Type of 
Backfill Bentonite Pellets to 
18 feet. Filler Sand to 16.5 feet 

10. Drilling 
Method 4-1 /4-in ID HSA 

11 . Additives Used (if any) 

None 
All Depths Measured from Ground Surface 



ELEV. 6 3 6 . s 6 

ELEV. 

ELEV. 630. 

E 

WARZYN 

~ 
V25 1 .Q0.1T JM 

Monitoring Well Construction Information 
Projec! Number 60251.00 

Description 

Boring/ 
Well No MW03 

ACS 

Date _...:..7{...!(.12::.:.1.;...:;/8~9!....--

1. Protective Casing __ ---!,Y~es>L..., ___ _ 

Locking 

2. Concrete 
Seal 

Yes 

Yes 

3. Type of Surface Seal (if Installed) 
Cement 

4. Solid Pipe 
Type 304 Stainless Steel 

Solid Pipe 
Length 

Joint Type 

5. Type of 
Backfill 

Backfill Installed 

7 feet 

Threaded 

Cement to Surface 

From Surtace 

6. Type of Lower Seal (if installed) 
Bentonite Pellets 

7. Screen Type _......:,t.30¥;4~S~ta~in,!!;le!i<.lsi£:.isuS~tlo:leel~-

Screen 
Length 

Slot Size 

Slotted Interval 
Length 

Screen 
Diameter 

10 feet 

0.010 Inches 

10 feet 

2lnches 

8. Type of Backfill around Screen 
Red Aint Filler Sand 

9. Type of 
Backfill 

10. Drilling 
Method 

Natural Cave-in 

4-1 /4-in ID HSA 

11. Additives Used (if any) 

None 
All Depths Measured from Ground Surface 

.~· 

... 



ELEV. 

.. -:: 
-~~· 

.-.-.· 

~~ ~ 
:J 

DEPTH 

ELEV. 

WARZYN ....,. 
V251.00-1TJM 

Monitoring Well Construction Information 
Project Number 60251.00 

Description ACS 

Boring/ 
Well No MW04 Date 7/29/89 

1 . Protective Casing Yes 

Locking Yes 

2. Concrete 
Seal Yes 

3. Type of Surface Seal (if Installed) 
Cement 

4. Solid Pipe 
Type 304 Stainless Steel 

Solid Pipe 
Length 10 feet 

Joint Type Threaded 

5. Type of 
Backfill Grout 

Backfill Installed 
From Surface 

6. Type of Lower Seal (rf Installed) 
Bentonite Pellets 

7. Screen Type 304 Stainless Steel 

Screen 
Length 10 feet 

Slot Size 0.010 inches 

Slotted Interval 
Length 10 feet 

Screen 
Diameter 2inches 

8. Type of Backfill around Screen 
Red Aint Aller Sand 

9. Type of 
Backfill Bentonite Pellets to 

19 feet. Filler Sand to 17 feet 

1 0. Drilling 
Method 4-1 /4-in ID HSA 

11. Additives Used (if any) 
None 

All Depths Measured from Ground Surface 



ELEV. 6<2.2 

STICK-UP 

ELEV. 

6.4 

5.0 

ELEV. 634.4 

WARZYN 

~ 
V251.00-1T JM 

Monitoring Well Construction Information 

Project Number 60251.00 

Description ACS 

Boring/ 
Well No MWOS Date 7/,9/89 

1. Protective Casing Yes 

Locking Yes 

2. Concrete 
Seal Yes 

3. Type of Surface Seal (if Installed) 
Grout 

4. Solid Pipe 
Type 304 Stainless Steel 

Solid Pipe 
Length 10 feet 

Joint Type Threaded 

5. Type of 
Backfill Grout 

Backfill Installed 
From Suctace 

6. Type of Lower Seal (if Installed) 
Bentonite Pellets 

7. Screen Type 304 Stainless Steel 

Screen 
Length 10 feet 

Slot Size 0.010 inches 

Slotted Interval 
Length 10 feet 

Screen 
Diameter 2inches 

8. Type of Backfill around Screen 
Red Flint Filler Sand 

9. Type of 
Backfill Bentonite Pellets 

to 18.5 feet Filler Sand to 17.5 feet 

10. Drilling 
Method 4-1/4-in ID HSA 

11. Additives Used (if any) 
None 

All Depths Measured from Ground Surface 

•,'·· 

.,., 

~\" 
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(<o;,j 

ELEV. 

:, ·-~ 

17.0 

636.0 

_ _, DEPTH 3t;. 0 

519.0 

WARZYN .....,. 
V251.00-1TJM 

Monitoring Well Construction Information 
Project Number 60251.00 

Description ACS 

Boring/ 
Well No MW06 Date 7/18/89 

1. Protective Casing Yes 

Locking Yes 

2. Concrete 
Seal Yes 

3. Type of Surface Seal (if Installed) 
Concrete Grout 

4. Solid Pipe 
Type 304 Stainless Steel 

Solid Pipe 
Length 22 feet 

Joint Type Threaded 

5. Type of 
Backfill Cement Grout 

Backfill Installed 
Tremle 

6. Type of Lower Seal (If installed) 
Bentonite Pellets 

7. Screen Type 304 Stainless Steel 

Screen 
Length 10 feet 

Slot Size 0.010 Inches 

Slotted Interval 
Length 10 feet 

Screen 
Diameter 21nches 

8. Type of Backfill around Screen 
Red Flint FRier Sand 

9. Type of 
Backfill Bentonite Pellets 

to 31 feet. Sand to 30 feet 

10. Drilling 
Method 4-1 /4-in ID HSA 

11. Additives Used (if any) 
None 

All Depths Measured from Ground Surface 



Monitoring Well Construction Information 
Project Number 2Q251.00 

ELEV 
Description ACS 

Boring/ 
Well No MWQ7 Date 3/14/90 

1. Protective Casing Yes 

Locking Yes ~. 

2. Concrete 
Seal Yes 

3. Type of Surface Seal (if Installed) 
Grout 

4. Solid Pipe 
Type 304 Stainle§s Steel :"i:'~r£ 

..... .:._..,,_ ·. 

Solid Pipe 
Length 45 feet --1 
Joint Type_ Threaded .. 

5. Type of 
Backfill Grout 

Backfill Installed 

30.0 
Tremie 

608.7 6. Type of Lower Seal (lf installed) 
Bentonite Pellets 

7. Screen Type ~Q4 ~tsalnl~§~ ~t~~~ 
.~ ... ~~"n\ ~ 

v~· Screen 
·.~. ... 
·'· ' 

Length 5 feet 

Slot Size Q.Q1Q inches 

Slotted Interval 
Length ~ f~~t ... 

~; 

Screen 
Diameter 2in~h~~ 

,, 

47.8 
8. Type of Backfill around Screen 

Red Flint Filler Sand 

DEPTH 50.0 9. Tyoe of 

E 588.7 Backfill Natural Cave=in 

10. Drilling 
Method 4-7 Lf! RWB 

WARZYN 
Additives Used (if any) ~ 11. 

Water 
V251.00:1TJM All Depths Measured from Ground Surface 



ELEV. 

STI K-UP 

ELEV. 

33.5 

604.7 

~5.0 

593.2 

DEPTH ~7. 0 

ELEV. 591.2 

WARZYN ....,. 
V25 1 .00-H JM 

Monitoring Well Construction Information 
Project Number 60251.00 

Description ACS 

Boring/ 
Well No MW08 Date 3/16/90 

1. Protective Casing Yes 

Locking Yes 

2. Concrete 
Seal Yes 

3. Type of Surface Seal (if Installed) 
Grout 

4. Solid Pipe 
Type 304 Stainless Steel 

Solid Pipe 
Length 42 feet 

Joint Type Threaded 

5. Type of 
Backfill Grout 

Backfill Installed 
Tremie 

6. Type of Lower Seal (if installed) 
Bentonite Pellets 

7. Screen Type 304 Stainless Steel 

Screen 
Length 5 feet 

Slot Size 0.010 Inches 

Slotted Interval 
Length 5 feet 

Screen 
Diameter 21nches 

8. Type of Backfill around Screen 
Red Flint Filler Sand 

9. Type of 
Backfill Natural Cave-in 

10. Drilling 
Method 4-7/8 RWB 

11. Additives Used (if any) 

Water 
All Depths Measured from Ground Surface 



Monitoring Well ConstructiQn lnfQrmatiQn 
(·, 

Project Number 60251 .OQ 

ELEV. 
Description ACS 

ELEV. 
Boring/ ~ 

Well No MWQ9 Date 3/20/90 _r:, 

i.:, 
1. Protective Casing Yes 

Locking Yes ~ 

2. Concrete r Seal Yes 
:.f ... 

3. Type of Surface Seal (if Installed) 
•C 

Grout r;: , . ... 
4. Solid Pipe 

Type ~Q4 Stainles~ St!2el ..~.~~~:.~~~~~ 
.;.;..;: 

Solid Pipe 
Length 32 feet '-1 
Joint Type Thr~aded "' 

'-
5. Type of 

f Backfill Grout 

Backfill Installed f: 
Tremie ' ... 

6. Type of Lower Seal frf installed) t; 

Bentonite Pellets t .. 
" 26.0 7. Screen Type ~Q4 §tainl~~~ ~1~~ 

ELEV. 0'' 609.9 
Screen 

<; 
ii!. 

Length 5 feet 

Slot Size 0.010 inches 

Slotted Interval 
~~ Length 5 feet 
~ 

Screen 
Diameter 2in~h~§ f 

.;. 
8. Type of Backfill around Screen 

Red Aint Filler Sand 

9. Type of 
Backfill Natural Cave.in 

10. Drilling .. 
Method 4-7L'2 RWB 

WARZYN 

~ 1 1. Additives Used (if any) 
Water 

V251.00:1 TJM All Depths Measured from Ground Surlace 



ELEV. 

STICK-UP 

ELEV. 

. '-... 
.. ,., 
.. ~:::. 

. l 

24.0 
.. -... -: 

26.7 

607.0 

35.0 

DEPTH 35.0 

WARZYN 

~ 
li~I.~ITJM 

Monitoring Well Construction Information 
Project Number 60251.00 

Description ACS 

Boring/ 
Well No MW10 Date 5/1/90 

1. Protective Casing Yes 

Locking Yes 

2. Concrete 
Seal Yes 

3. Type of Surface Seal (if Installed) 
Grout 

4. Solid Pipe 
Type 304 Stainless Steel 

Solid Pipe 
Length 32 feet 

Joint Type Threaded 

5. Type of 
Backfill Grout 

Backfill Installed 
Tremie 

6 . Type of Lower Seal (if installed) 
Bentonite Pellets 

7. Screen Type 304 Stainless Steel 

Screen 
Length 5 feet 

Slot Size 0.010 inches 

Slotted Interval 
Length 5 feet 

Screen 
Diameter 2lnches 

B. Type of Backfill around Screen 
Red Flint Filler Sand 

9. Type of 
Backfill None 

10. Drilling 
Method 4-7/8 RWB 

11. Additives Used (if any) 
Water 

All Depths Measured from Ground Surface 



Monitoring Well Construction Information 
Project Number 60251.00 

ELEV • 6 3 7 • S 9 
Description ACS 

Boring/ 
Well No MW10C Date 4/3/90 

ELEV. 634. 7 

1. Protective Casing Yes 

Locking Yes 

2. Concrete 
Seal Yes 

3. Type of Surface Seal (if Installed) 
Grout 

4. Solid Pipe 
Type 304 Stainless Steel ::-.;~~~t 

Solid Pipe 
Length 22 feet 

-.....,11 
' 

Joint Type Threaded 

5. Type of 
Backfill Grout 

Backfill Installed 
Tremie 

6. Type of Lower Seal (if installed) 
Bentonite Pellets 

7. Screen Type 304 Stainless Steel 

(!;i 
Screen 

ELEV. 617. o 

17.7 

Length 5 feet 

Slot Size 0.010 inches 

Slotted Interval 
Length 5 feet 

Screen 
Diameter 2lnches 

8. Type of Backfill around Screen 
Red Flint Filler Sand 

9. Type of 
Backfill Natural Cave-in 

10. Drilling 
Method 4-7/8 RWB 

WARZYN 
11. Additives Used (if any) 

Water ~ 
V251.00:11JM All Depths Measured from Ground Surface 



ELEV. 

., 
·-· 

7.~~~ 
~. ~ 

.... 

.... 

•'-· 
' . 

2.5 

635.0 

4.8 

632.7 

DEPTH 21.0 

ELEV. 

WARZYN 

~ 
V251.00-1T JM 

Monitoring Well Construction Information 
Project Number 60251.00 

Description ACS 

Boring/ 
Well No MW11 Date 3/29/90 

1. Protective Casing Yes 

Locking Yes 

2. Concrete 
Seal Yes 

3. Type of Surface Seal (if Installed) 
None 

4. Solid Pipe 
Type 304 Stainless Steel 

Solid Pipe 
Length 10 feet 

Joint Type Threaded 

5. Type of 
Backfill Grout 

Backfill Installed 
Tremle 

6. Type of Lower Seal (If Installed) 
Bentonite Pellets 

7. Screen Type 304 Stainless Steel 

Screen 
Length 10 fe€~ 

Slot Size 0.010 Inches 

Slotted Interval 
Length 10 feet 

Screen 
Diameter 2inches 

8. Type of Backfill around Screen 
Red Flint Filler Sand 

9. Type of 
Backfill Red Flint Filler Sand 

10. Drilling 
Method 4-1 /41D HSA 

11. Additives Used (if any) 
Water 

AU Depths Measured from Ground Surface 



Monitoring Well Qon~tru~tiQn lnfQrmatign 
Project Number 602f21.QQ 

ELEV. 6L.2.79 ..... 
Description AQ~ 

CK-UP 

ELEV. 639.7 
Boring/ IF 
Well No MW12 Date 3/30/90 

&{: 

1. Protective Casing Yes 

Locking Yes t<;;: 

2. Concrete ,.. 
Seal Yes {:: 

3. Type of Surface Seal (if Installed) .. 
Grout 

4. Solid Pipe 
Type 304 Stainless Steel 

. :""> : 

Solid Pipe 
Length 1Q feet ,_/ 

lo: 
~; 

Joint Type Thr~§lded 
iii( 

... 
5. Type of i 

'< 
Backfill Grout ~ 

Backfill Installed 

2. 8 FrQm Surface 
'"' 

636.9 6. Type of Lower Seal (If Installed) of: 

Bii!ntQnitii! Pii!llet§ 
i; 

? 
"' 5. 1 

7. Screen Type 3Q4 Stainless Steel 
~~.r ELEV. 634.6 

Screen 
~!~.:· 

... 
Length 10 feet 

Slot Size 0.01 Q Inches 

Slotted Interval 
Length 10 f2~t '·· 

~ 

Screen 
Diameter 2ln~h2§ 

17.5 
8. Type of Backfdl around Screen 622.2 

Red Aint Filler Sand 

DEPTH 22.5 9. Type of 

ELE 617.2 Backfill Red Aint Filler Sang 

10. Drilling 
Method 

WARZYN 
4-1 (4 ID HSA ,...,. 11. Additives Used (if any) 

W§!ter 
V251.00-1TJM All Depths Measured from Ground Surface 



ELEV. 63ti. J. 7 

STICK-UP 
~ 

:-:, ELEV. 6 3 l . 9 

·" 

·~ "'--

~ 

2.0 

629.9 

EPTH 15.0 

ELEV 616.9 

WARZYN ..,. 
V251.00:11 JM 

Monitoring Well Construction Information 
Project Number 60251.00 

Description ACS 

Boring/ 
Well No MW13 Date 4/3/90 

1. Protective Casing Yes 

Locking Yes 

2. Concrete 
Seal Yes 

3. Type of Surface Seal (if Installed) 
Grout 

4. Solid Pipe 
Type 304 Stainless Steel 

Solid Pipe 
Length 5 feet 

Joint Type Threaded 

5. Type of 
Backfill Grout 

Backfill Installed 
From Surface 

6. Type of Lower Seal (If installed) 
Bentonite Pellets 

7. Screen Type 304 Stainless Steel 

Screen 
Length 10 feet 

Slot Size 0.010 inches 

Slotted Interval 
Length 10 feet 

Screen 
Diameter 2!nches 

8. Type of Backfill around Screen 
Red Flint Filler Sand 

9. Type of 
Backfill Natural Cave--in 

10. Drilling 
Method 4-1/410 HSA 

11. Additives Used {if any) 
None 

All Depths Measured from Ground Surface 



Monitoring Well Construction Information 
Project Number 60251.00 

ELEV. 
Description ACS 

ELEV. Boring/ 
Well No MW14 Date 4/4/90 

1. Protective Casing Yes 

Locking Yes 

2. Concrete 
Seal Yes 

3. Type of Surface Seal (lf Installed) 
Grout 

4. Solid Pipe 
Type 304 Stainless Steel ).·:_:·~~· 

Solid Pipe 
length 7 feet v 
Joint Type Threaded 

5. Type of 
Backfill Grout 

Backfill Installed 

1.5 
From Surface 

6. Type of Lower Seal [rf installed) 
Bentonite Pellets 

3.0 
7. Screen Type ;1Q4 ~tainl~~~ ~t~~ 

ELEV. ~ 633.0 
Screen 7' 

Length 1Q feet 
-

Slot Size 0.010 inches 

Slotted Interval 
Length 1Q feet 

Screen 
Diameter 2in~h~s 

15.5 

620.5 8. Type of Backfill around Screen 
Red Flint Filler Sand 

DEPTH 17.0 9. Type of 
Backfill Natural Cave-in 

10. Drilling 
Method 4-1 L41D H§A 

WARZYN ..,. 11. Additives Used (if any) 
Non~ 

V251 .00-H JM All Depths Measured from Ground Surface 



ELEV. 635.2 

'..;· 

633.2 

3.0 

632.2 

DEPTH 1~. s 
ELEV 620.7 

17.0 

ELEV. 

WARZYN 

~ 
v25 1.00: I TJM 

Monitoring Well Construction Information 
Project Number 60251.00 

Description ACS 

Boring/ 
Well No MW15 Date 4/4/90 

1. Protective Casing Yes 

Locking Yes 

2. Concrete 
Seal Yes 

3. Type of Surface Seal (if Installed) 
Grout 

4. Solid Pipe 
Type 304 Stainless Steel 

Solid Pipe 
Length 7feet 

Joint Type Threaded 

5. Type of 
Backfill Grout 

Backfill Installed 
From Surtace 

6. Type of Lower Seal [If Installed) 
Bentonite Pellets 

7. Screen Type 304 Stainless Steel 

Screen 
Length 10 feet 

Slot Size 0.010 Inches 

Slotted Interval 
Length 10 feet 

Screen 
Diameter 2lnches 

8. Type of Backfill around Screen 
Red Flint Filler Sand 

9. Type of 
Backfill Natural Cave-in 

1 0. Drilling 
Method 4-1/410 HSA 

11. Additives Used (if any) 
None 

All Depths Measured from Ground Surface 



ELEV. 6 3 8 . 5.; 

K-UP 2. 3 

ELEV. 636.3 

2.3 

634.0 

4.0 

ELEV. 632.3 

DEPTH 

ELEV. 

WARZYN ...... 
V251.00:1TJM 

Monitoring Well Construction Information 
Project Number 60251 .00 

Description 

Boring/ 
Well No MW16 

ACS 

Date _...:4~/::t..5/u;90c.t-_ 

1. Protective Casing __ ._..!.Yl<.:esii!....-__ _ 

Locking Yes 

2. Concrete 
Seal Yes 

3. Type of Surface Seal (if Installed) 
Grout 

4. Solid Pipe 
Type 

Solid Pipe 
Length 

Joint Type 

5. Type of 
Backfill 

Backfill Installed 

304 Stainless Steel 

a teet 

Threaded 

Grout 

From Surtace 

6. Type of Lower Seal (If Installed) 
Bentonite Pellets 

7. Screen Type __ 3llt!O.c4r.....:S~tJt.aa ·!.!.!,n:!.liile~ss~Stlliie~e!!.-._ 

Screen 
Length 

Slot Size 

Slotted Interval 
Length 

Screen 
Diameter 

10 feet 

0.010 Inches 

10 feet 

2lnches 

8. Type of Backfill around Screen 
Red Flint Filler Sand 

9. Type of 
Backfill 

10. Drilling 
Method 

Natural Cave-in 

4-1 /41D HSA 

11. Additives Used (if any) 
None 

All Depths Measured from Ground Surface 

:~~~: 
""'<:1:,:..: 



··~ .:·. 

ELEV. 6~8. 3 

8.3 

638.8 

10.0 

637.1 

23.0 

62~.1 

DEPTH ::s.o 

ELEV. 622.1 

WARZYN 

~ 
V251.00-1TJM 

Monitoring Well Construction Information 
Project Number 60251.00 

Description ACS 

Boring/ 
Well No MW17 Date 4/5/90 

1. Protective Casing Yes 

Locking No 

2. Concrete 
Seal Yes 

3. Type of Surface Seal Of Installed) 
Granular Bentonite 

4. Solid Pipe 
Type 304 Stainless Steel 

Solid Pipe 
Length 12 feet 

Joint Type Threaded 

5. Type of 
Backfill Grout 

BackfDIInstalled 
Threaded 

6. Type of Lower Seal (if installed) 
Bentonite Pellets 

7. Screen Type 304 Stainless Steel 

Screen 
Length 10 feet 

Slot Size 0.010 inches 

Slotted Interval 
Length 10 feet 

Screen 
Diameter 21nches 

8. Type of Backfill around Screen 
Red Flint Filler Sand 

9. Type of 
Backfill Natural Cave 

10. Drilling 
Method 4-1/4-inch 10 HSA 

11. Additives Used (if any) 
Water 

All Depths Measured from Ground Surface 





~-~--~---------- ---~-----------

MQnitQring W~ll CQn~tructiQn lnfQrmatiQn 
ELEV. Project Number 60251.22 

Description ACS 

ELEV. 
Boring/ 
Well No MW19 Date 12/15/90 

1. Protective Casing Yes 

·-:- Locking Yes 

~:.~~ 2. Concrete 
Seal Yes 

3. Type of Surface Seal (if Installed} 

~ .. _-:-:~~; 
Gro!J! 

. . ~ -~· 4 . Solid Pipe 
~; 

Type 304 Stainless Steel 

~ '-" Solid Pipe 
Length 10 feet 

~j Joint Type Threaded 
;'\.!,.J 

5. Type of 
"::\• Backfill Cement/Bentonite Grout 

1. 0 Backfill Installed 
·-~~.J FrQm ~!Jrfa~~ ... 
·.·~ 633.0 •,<; 

Ji.~ 6. Type of Lower Seal (if Installed) 

D Bentonite Pellets 
!?\- ,c~ 
· . .:'·1(-"(~·:J 
-~(·~t£:.'' 

ELEV. 7. Screen Type 304 Stainless Steel ,_.. 

~· 

Screen 
Length 10.5 

-~-J' • 
Slot Size O.o1 

. (~ 
~~ Slotted Interval 

Length 10 feet 

OEPTH. 
Screen 
Diameter 2inches 

8. Type of Backfill around Screen 

DEPTH 15.0 10-2o smca Sand 

ELEV. 619.0 9. Type of 
Backfill NQne 

10. Drilling 
WARZYN Method 4-1 /4" HSA 

~ 1 1. Additives Used (rf any) 

/""!...,.,, \.\1-:>to• 



£LEV. 
MonitQring W~ll CQn~truQtiQn lnfQrmatiQn 

Project Number 60251 22 

STICK-UP Description ACS 

ELEV.€.41.0 - Boring/ 
Well No MW20 Date 12/16/90 

1. Protective Casing Yes 

Locking Yes 

2. Concrete 
Seal Yes 

3. Type of Surface Seal (if Installed) 
Grout 

4. Solid Pipe 
·.'·''c"'.. 
.. -

Type 304 Stainless Steel 

Solid Pipe 
Length 10 feet 

Joint Type Threaded 

5. Type of 
Backfill Cement/Bentonite Grout 

PTH ~ ;:: 
-''-' 

Backfill Installed 
From Surface 

637.5 
6. Type of lower Seal (if Installed) 

TH 5.5 BentQnit~ P~llets 

ELEV. 635.5 7. Screen Type 304 Stainless Steel ~ 
~ 

Screen 
Length 10.5 

Slot Size 0.01 

Slotted Interval 
Length 10 feet 

DEPTH 
Screen 
Diameter 2inches 

LEV. 8. Type of Backfill around Screen 

EPTH 19.0 10-20 Silica Sand 

ELEV. 622.0 9. Type of 
Backfill None 

WARZYN 

~ 

10. Drilling 
Method 4-1/4' HSA 

11. Additives Used \rf any) 

r.l<>:. r W-:>.t <>r 



--~~ ~-~~~--.. 

MQnitQring Well CQn~trur;tiQn lnfQrmattQn 
Project Number 60251.22 

STICK-UP 2 /.:. . , Description ACS 

ELEV. 
;_'-1 Boring/ 

Well No MW21 Date 12/18/90 

1. Protective Casing Yes 

Locking Yes 

2. Concrete 
Seal Yes 

3. Type of Surface Seal \If Installed) 
Gro~ 

~~-~.:~G 
4. Solid Pipe 

Type 304 Stainless Steel 

P'-
~-<~ Solid Pipe 
..!.:! Length 30 feet 

Joint Type Threaded 
,.! 

::,. .. ;; 
5. Type of 

'.:'r.; Backfill Cement/BentQnite GrQut 

PTH 22.1 Backfill Installed 
Tr~mie 

·:·~ 609.1 
6. Type of Lower Seal [If Installed) 

DEPTH 24.8 BentQn~e Pellets 
1_;~ t<T{~ 
>.·-~ :~c;;~ 

ELEV. 7 . Screen Type 304 Stainless Steel ...... 606.5 
.___ Screen 

:.-~· Length 5 feet 

Slot Size 0.01 in~h 

:.j 
.,....; Slotted Interval 

Length 5 feet 

DEPTH 33.1 
Screen 
Diameter 21nches 

ELEV 598.2 
8. Type of Backfill around Screen 

DEPTH 10·20 Silica Sand 

ELEV. 598. 9. Type of 
Backfill None 

WARZYN 
10. Drilling 

~ 
Method 3-7/8" RWB 

11. Additives Used frf any) 

Clear Water 



Mon~Qring Well Con~tru~tiQn lnfQnnatiQn 

ELEV. Project Number 60251.22 

STICK- D escri pt lon ACS 

ELEV. Boring/ 
Well No MW22 Date 12/19(9() 

1. Protective Casing Yes 

Locking Yes 

2. Concrete 
Seal Yes 

3. Type of Surface Seal (rf Installed) 
~rQut 

4. Solid Pipe ~~.~~-:~-; 

Type 304 Stainless Steel 

Solid Pipe 
Length 50 feet 

•' Joint Type Threaded 

5. Type of 
Backfill Cement/BentQnite Grout 

39.0 
Backrollnstalled 

Tr~mle 

ELEV 595.3 
6. Type of Lower Seal (If Installed) 

0 44.5 
Bentonit~ SI!.!!JY 

.-~~'\'It 

7. Screen Type 304 Stainless Steel 
'·'-'',j-.1 

ELEV. "·.t:;~ 

Screen 
Length 5.0 feet 

Slot Size Q.011nch 

Slotted Interval 
Length 5.0 feet 

Screen 

OEPTH Diameter 21nches 

ELEV. 8. Type of Backfill around Screen 

DEPTH 
10-20 Silica Sand 

ELEV. 
9. Type of 

Backfil None 

10. Drilling 

WARZYN Method 3-7 LB' RW8 

~ 1,. Additives Used (If any) 
Oear Water anQ Ught B~nton~e 

r-. .. ;rr;f"'',., ~J 11rf 



ELEV. 633.31 

STI CK-U 

ELEV. 631. 
1 •• : 

~ ..__. 

iJ 
'!" -, 

19.5 

. -~- E 611.6 

~ (.;:;:., =:_OE~!..!.!---2-l_._o ___ """ 

:· :_'::.) EL EV. 610.1 

DEPTH 30 · 3 

ELEV 600.8 

DEPTH 31.0 

ELEV. 600. 1 

WARZYN ..r 

Monitoring Well Construction Information 

Project Number 60251.22 

Description 

Boring/ 
Well No MW23 

ACS 

Date 1/15/91 

1. Protective Casing ___ Y,_,e"'-s ___ _ 

Locking Yes 

2. Concrete 
Seal Yes 

3. Type of Surlace Seal [rf Installed) 
Grout 

4. Solid Pipe 
Type 

Solid Pipe 
Length 

Joint Type 

5. Type of 
Backfill 

Backfill Installed 

304 Stainless Steel 

26 feet 

Threaded 

Cement/Bentonite Grt. 

Tremie 

6. Type of Lower Seal [rf Installed) 
Bentonite Pellets 

7. Screen Type __ 304~c...:.Sta~i~nl.li:::oessl:SI...!JS~te;oel<!__ 

Screen 
length 

Slot Size 

Slotted Interval 
Length 

Screen 
Diameter 

5.0 feet 

0.01 inch 

5.0 feet 

2 Inches 

8. Type of Backfill around Screen 
Red Flin. Filler Sand 

9. Type of 
Backfill 

10. Drilling 
Method 

None 

4-7/6' RWB 

1 1. Additives Used [rf any) 



Monitoring Well Constru~tion lnfQrmatlon 

ELEV. 635.31 Project Number 60251.22 

" 
Description ACS 

ELEV. 
Boring/ 

~ 

W~INo MW24 Data 1/11/91 

1. Protective Casing Yes 
t 

Locking Yes 

2. Concrete 
Seal Yes 

3. Type ot Surface Seal (If Installed) 
QrQY! 

.-·· .. \~. 

4. Solid Pipe . .-· 
Type 304 Stainless Steel 

'-" Solid Pipe 
Length 25 feet 

Joint Type Threaded 

5. Type of 
Backfill Cement/BentQnlte Grout 

20.0 Backfill Installed 
Tr~mi~ 

613.10 
6. Type of Lower Seal (rf installed) 

21.9 Bentonite Pellets 
,R~ •· .... {· .... J;!, . 

ELEV. 7. Screen Type 304 Stainless Steel 
<~ 

611.2 

Screen 
Length S.Qf~t 

Slot Size Q.Q11nch 

Slotted Interval 
length 5.0 f~t 

DEPTH 29.3 
Screen 
Diameter 21nches 

ELEV. 603.8 
8. Type of Backfill around Scr~n 

DEPTH 31.0 Red Flint Filler Sand 
9. Type of 

ELEV. 602.1 Backfill None 

10. Dolling 

WARZYN 
Method 4-7/8" RWB 

~ 1 1. Additives Used (tf any) 

C.ear Water 
- -----



-~ .·. 
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APPENDIXG 

Auger Probe Tables 



APPENDIX G Page 1 
AUGER PROBE DESCRIPTIONS 

Feet Below Maximum 
Probe No. Ground Surface Material Dm:rivtion HNu (ppm) 

NEAR KAPICA BUILDINQ 
AP-1 0-15 Gravel FILL NR 

1.5-3.5 Dark Gray Sand 20.0 
(stained with odor) 

3.5- 10 Brown Sand 15.0 

AP-2 0-2 Gravel FILL NR 
2-10 Dark Gray (stained) to Brown Sand 17.0 

AP-3 0-2 Brown to Dark Gray silty Sand 100.0 
(stained with odor) 

2-4 Gray and Brown silty Clay (solvent 50.0 
odor) 

4-10 Dark Gray to Brown Sand 40.0 

'· AP-4 0-7 Sandy FILL with Landfill Refuse 60.0 
~.::=:~ -~ 

--~;~ 7- 10 Brown Sand 15.0 
~- ~ 
·~ 

~-l'; 

AP-5 0-6 Sandy FILL with Landfill Refuse 70.0 
d•l (some drum lids) 
.:4 6- 10 Brown Sand NR 

MQVING TQWARD QFF-Sll'E OONTAINMENT AREA 
AP~ 0-7 Sandy FILL with Landfill Refuse (oily 3.0 

sheen and paint-like odors detected) 
7- 10 Dark Brown (stained) to Brown Sand 25 

~ AP-7 0-3 Sandy FILL 10.0 ·..:...~ 

3-85 Black Sandy FILL with Landfill Refuse 2.0 

~~?t1~~:; 85-10 Brown Sand 4.0 

.. ~ 
AP-8 0-10 Brown to Gray Sand 70.0 

(with solvent odors) 

AP-9 0-7 Sandy FILL with Landfill Refuse 40.0 
7- 10 Brown and Gray Sand 12.0 

QFF-SITE CONTAINMENT AREA 
AP-10 0-7 Sandy FILL with Landfill Refuse 4.0 

7- 10 Dark Gray Sand (with solvent like odor) 80.0 

AP-11 0-1 Sandy FILL NR 
1-8 Sandy FILL with Trace of Landfill 50.0 

Refuse 
8- 10 Brown Sand 70.0 

AP-12 0-7 Sandy FILL 20.0 
7- 10 Black tar-like waste (wire wound 70.0 

up on lead auger 9-10', stained) 



APPENDIXG Page 2 
AUGER PROBE DESCRIPTIONS 

Feet Below Maximum 
Probe No. Ground Surface Material DescriPtion HNu (ppm) 

AP-13 0-1 Sandy FILL NR 
1- 10 Black Sandy FILL with Landfill Refuse 1.0 

AP-14 0-6 Sandy FILL with Trace of Landfill 15.0 
Refuse 

6- 10 Dark Gray and Black Sand 90.0 
~f"': -, . 

AP-15 0-5 Sandy FILL 20.0 Zl,~· 

5-6.5 Black Oily Waste 100.0 
6.5- 10 Brown, Red and Black Sand (some 65.0 ·~""'.:1 

staining) 

AP-16 0-8 Brown to Dark Gray Sand FILL 60.0 
8- 10 Sandy FILL with Landfill Refuse and 30.0 

a drum lid band 

AP-17 0-7 Sandy FILL with Landfill Refuse 30.0 ~:" ,, 

7-10 Black to Gray Sand 3.0 ~\ .-

AP-18 0-4 Sandy FILL with Landfill Refuse 5.0 
:,,, 

4-6 Dark Gray Sand 70.0 
6- 10 Dark Gray Sand, (Trace of Landfill 80.0 

Refuse with oily staining) 

AP-19 0-6 Sandy FILL 50.0 
6-8 Black Sand (stained with 80.0 

solvent odor) 
8- 10 Brown Sand (with solvent odor) 120.0 <. 

AP-20 0-5 Sandy FILL with Trace of Landfill 50.0 -f~ -~.~~-:~~-~-

Refuse . ~-.... ~:-~. 

5-10 Drum lid at 5 ft then Brown Sand 120.0 
and Gravel (with solvent odors) 

ON-SITE CONTAINMENT AREA 
AP-21 0-10 Brown to Dark Gray Sand 55 

AP-22 0-0.5 Road Gravel NR ~'· 

0.5-3.5 Brown Sand 5 
3.5-8 Dark Gray Sand (with petroleum-like odor) 200 
8-10 Gray Sand 200 

AP-23 0-0.5 Road Gravel NR 
0.5- 3.0 Brown Sand NR 
3.0-7.5 Gray Sand (black staining at 6-ft, 20 

with petroleum-like odor) 
7.5- 10 Black to Gray Sand 5 



APPENDIXG 
AUGER PROBE DESCRIPTIONS 

Page3 

Feet Below Maximum 
Probe No. Ground Surface Material DescriPtion HNu (ppm) 

AP-24 0-0.5 Road Gravel NR 
0.5- 10 Brown to Gray Sand 230 

AP-25 0-0.5 Road Gravel NR 
0.5-3.5 Brown and Gray Sand 100 
3.5- 10 Gray Sand 200 

AP-26 0-0.5 Road Gravel NR 
0.5- 6.5 Brown Sand (napthalene-like odor) 190 
6.5- 10 Gray Sand 130 

AP-27 0-0.5 Road Gravel NR 
0.5- 3.5 Brown Sand (napthalene-like odor) 150 
3.5- 5.5 Brown to Gray Sand 50 
5.5- 10 Dark Gray and Black Sand 14 

AP-28 0-5.0 Brown Sand 200 
5.0- 10 Gray Sand (possible staining at 9 to 160 

10ft) 

AP-29 0-5.0 Brown to Gray Sand 50 
5.0-10 Gray to Dark Gray Sand 80 

AP-30 0-2.5 Brown Sand 7 
2.5- 10 Brown to Gray and Black Sand 9 

AP-31 0-10 Brown to Gray Sand 9 

AP-32 0-5.5 Brown Sand 10 
5.5- 10 Black to Gray Sand 20 

AP-33 0-2 (est) Brown Sandy FILL (with many drum carcasses NR 
' - and/or lids) 

2-7 Brown to Gray Sand 250 
7-10 Black to Gray Sand 270 

AP-34 0-4 Brown Sand 190 
4-8 Gray Sand 15 
8-10 Dark Gray Sand 150 

AP-35 0-4 Brown Sand 18 
4-7.5 Black Sand 5 
7.5- 10 Gray Sand 9 

TREATMENT LAGOON AREA 
AP-36 0-7 Brown Sand and Gravel (with solvent odors) 40 

7- 10 Black Sand 40 



APPENDIXG 
AUGER PROBE DESCRIPTIONS 

Feet Below 
Prow No. Ground Surface Material DescriPtion 

AP-37 0-2.5 Brown Sand and Gravel 
2.5-7.5 Black Silt (Traces of liquid waste) 
7.5- 10 Brown Liquid Wastes (Trace of drum parts) 

AP-38 0-4 Brown Sand and Gravel (some black waste at 
2.5 ft) 

4-8 Brown and Red Sand and Gravel (with oily 
staining and solvent odors) 

8- 10 Black Sand 

AP-39 0-10 Brown Sand and Gravel (with strong odor) 

STILL HQTTQMS AREA 
AP-40 0-7 Brown Sand 

7- 10 Gray Sand (with oily sheen, solvent odors) 

AP-41 0-4 Gray to Brown Sand 
4-10 Gray Sand and Gravel 

TREATMENT LAGQQN AREA 
AP-42 0-4 Dark Gray Sand 

4-5 Red Sand 
5-10 Gray Sand 

AP-43 0-3.5 Brown Sand 
3.5- 7.5 Brown and Gray Sand (with solvent odors) 
7.5- 10 Reddish Sand and Gravel (some oily 

waste) 

AP-44 0-2 Brown Sand 
2-4 Black Sand 
4-10 Gray Sand (with solvent odor) 

AREA WEST QF FIRE PQND 
AP-45 0 to 3 Sandy FILL with Rubble 

3 to 6.5 Black Silty Fme SAND, Odorous 
6.5 to 10 Gray Silty Fine SAND, Odorous 

AP-46 Oto7 Black and Dark Gray Silty Fine Sand FILL, 
odorous 

7 to 8 Black Organic PEAT 
8 to 10 Gray Silty Fme SAND, Trace Clay 

AP-47 0 to 6.5 Black and Dark Gray Silty Fine Sand FILL, 
Trace Gravel, odorous 

6.5 to 7.5 Silty Fine SAND, Trace Peat, Trace oily 
substance 

7.5 to 10 Dark Gray to Gray Silty Fine SAND 

Maximum 
HNu (ppm) 

NR 
35 
85 

NR 

90 

85 

90 

NR 
35 

NR 
0 

50 
40 
95 

NR 
95 

95 

NR 
NR 
65 

NM 
10 
10 

100 

NM 
25 

220 

150 

80 

Page 4 

'-"'~ 
t~ 

.·-
!":-
t'.· 

: ' 



APPENDIXG Page 5 
AUGER PROBE DESCRIPTIONS 

Feet Below Maximum 
Probe No. Ground Surface Material Desc:riotion HNu (ppm) 

AP-48 Oto4 Black, Gray, and Brown Silty rme Sand FILL 5 
4to6 Dark Gray Silty rme SAND 15 
6to7 Black Peat-like Silty Fme SAND, Trace Clay 15 
7to8 Dark Gray Silty Fme SAND 5 
8 to 10 Gray Fme SAND 5 

AP-49 Oto55 Brown to Dark Brown Silty Fme SAND 15 
5.5 to 7 Gray to Dark Gray Silty rme SAND 8 
7 to 7.5 Black PEAT, Trace Silty rme Sand NM 
7.5 to 10 Brown and Gray Fme SAND 10 

AP-50 0 to 3.5 Brown Fme Sand FILL, Trace Gravel 10 
·- ,., . 3.5 to 65 Brown and Gray Silty Fine SAND 100 

65 to 10 Brown Fme to Medium SAND, Trace Gravel, 50 
Black staining at 8 feet 

-~ ":>\ '---· 

. ' AP-51 0 to 7 Black Silty Fme SAND, Odorous 230 ·.:~ 
_:..~ 7 to 10 Gray Fme SAND 150 

AP-52 0 to 2.5 Brown Fmc to Medium Sand FILL NM 
2.5 to 7 Black Silty Fme SAND, Trace Gravel 200 
7to 10 Gray Fmc to Medium SAND 20 

AP-53 Oto2 Brown Fme Sand flLL NM 
2to4 Black Silty Fme SAND 200 
4to6 Dark Gray Fme SAND, Trace Gravel 200 
6to8 Black Silty Fme SAND, Trace organics 100 
8 to 10 Gray Fme SAND 20 

-';.·~. ~~.~ 
.-', .··:·: 

OFF-SITE CONTAINMENT AREA 
AP-54 0 to4 Coarse Limestone Gravel FILL 0 

4to 10 Brown and Gray rme SAND 8 

AP-55 0 to 3.5 Coarse Gravel and Black Sand FILL 5 
3.5 to 6 Black to Dark Brown rme Sand FILL, Trace Gravel 22 
6 to 10 Brown Fme SAND 8 

AP-56 0 to 3.5 Black rme Sand FILL, Trace debris and gravel 15 
3.5 to 6 Dark Gray rme Sand FILL 5 
6 to 10 Gray and Black rme to Medium Sand FILL, 18 

Trace debris and refuse 

AP-57 0 to 10 FILL: Black rme to Medium Sand, Trace debris 1 
and refuse 

AP-58 0 to 7 Black and Brown Fme Sand FILL, Trace to some NM 
debris and refuse 

7 to 10 FILL: Sand with paint-like staining (red, 150 
orange and purple pigments). Heavy solvent 
odors, Traces of debris and refuse 



APPENDIXG Page 6 
AUGER PROBE DESCRIPTIONS 

Feet Below Maximum 

Probe No. Ground Surface Material Description HNu (ppm) 

AP-59 0 to 5 Black and Dark Gray Sand FILL, Trace debris 20 
and refuse 

5 to 10 Waste consisting of a sludge-like/paint-like 150 
substance with various paint-like staining 
of white, orange, gray blue, and purple 

, ..... 

AP-60 Oto5 Black and Dark Gray Sand FILL, Trace gravel 40 
and debris 

5 to 6.5 Black and Dark Gray Sand FILL, Trace of solid NM 
paint-like pigments 

6.5 to 10 Brown Fme SAND 180 

AP-61 0 to 7 Black Sand FILL, Trace debris 40 
7 to 10 Brown Fme SAND 110 

AP-62 Oto3 Black and Brown Sand FILL 80 "'-"':"-
3 to 6.5 Black Sand FILL, Trace gravel and debris 35 ·. 

6.5 to 10 Brown Fme SAND 80 .. 

AP-63 Oto 10 Dark Gray and Dark Brown Sand FILL, Trace 0 
rubble and debris 

10 to 13.5 Dark Brown and Dark Gray Fme SAND 0 

AP-64 0 to 1 Brown Fme to Medium Sand FILL NM 
1 to 11 Black Silty Sand FILL, Trace debris 1.0 
11 to 13.5 Black to Dark Gray Silty Fme SAND 0 

AP-65 0 to 11.5 Brown to Black Silty Fme Sand FILL, Trace 5.0 
rubble and gravel Paint-like odors at 7 feet 

!:lf:/~· 11.5 to 13.5 Brown to Gray Fme SAND <1.0 
'\:~_to··' 

AP-66 Oto2 Brown to Black Silty Fme Sa"'" FTLL, Trace rubble ns 
~" 

2toU Black Silty Fme Sand FILL, Trace debris 1.7 
12 to 13.5 Black and Brown Refuse FILL 0 

AP-67 Oto3 Brown to Black Silty Fme Sand FILL, Trace Gravel 40 
3 to 13.5 Black Refuse and Silty Fme Sand FILL 15 

AP-68 0 to 13.5 Brown to Black Silty Fine Sand FILL, Trace 50 
debris, Oily sheen and staining at 10 feet 

AP-69 0 to 3 Brown Silty Fme Sand FILL 40 
3 to 12 Dark Gray Silty Fine Sand FILL, Trace Clay, 170 

Sand, Gravel and Debris 
12 to 13.5 Brown Fine SAND, Trace staining 100 

AP-70 0 to 13.5 Dark Brown and Black Silty Fine Sand FILL 3.0 
with Refuse and Debris 



APPENDIX G 
AUGER PROBE DESCRIPTIONS 

Page 7 

Feet Below Maximum 
Probe No. Ground Surface Material Descriotioo HNu (ppm) 

: 
AP-71 0 to 1 Brown and Black Silty Fme Sand FILL NM 

1 to 12 Black Silty F"me Sand FILL with debris 1.0 
12 to 13.5 Black to Dark Gray Fme SAND 0 

QFF-SITE ~QNT AINMENT AREA. SURfiCIAL QIL Y-WASTE AREA 
AP-72 0 to 1 Black Silty F"me Sand FILL NM 

lto5 Encountered buried object covered or full of 70 
black oily liquid. Did not bring to surface. 

·'· AP-73 0 to 2.7 Dark Brown and Black Silty Fme Sand FILL, 70 
some debris and refuse 

2.7 to 5 Black Silty F"me Sand FILL saturated with 120 
-.... -. ~-::~"'-. --_ black oily liquid 

AP-74 0 to 4 Dark Brown to Black Silty Fine Sand FILL 60 

-- 4 to 7 Black Silty F"me Sand FILL saturated with black 100 
;~ oily liquid 
(~~ 7 to 10 -Dark Brown Silty Fme Sand FILL, Trace refuse 140 

•..;' AP-75 0 to 10 Dark Brown to Black Silty F"me Sand FILL, 120 
·• 
'·· Little black oil staining and Trace debris at 

45 to75 feet 
;J"": 

AP-76 Oto65 Brown Silty F"me Sand FILL, Trace debris 75 
6.5 to 10 Brown Silty F"me SAND, Trace black staining 100 

... :c.; 
/"·~~ 

' 
AP-77 0 to 4 Dark Brown to Black Silty Fine Sand FILL, 100 

~ Trace debris 
4 to 7 Black Silty F"me Sand FILL saturated with black 100 

..:t:lh .. -. 
oily liquid '· ·. 

< ~ 
I. 

7to9 Grayish purple (stained) and Dark Brown Silty 125 
F"me SAND, Trace Gravel 

9 to 10 Dark Brown and Black Silty F"me SAND NM 

KAPICAAREA 
AP-78 0 to 7 Dark Gray and Black Silty Fine Sand FILL, 50 

Trace staining and debris 
7 to 10 Black to Brown Silty Fme SAND 10 

AP-79 0 to 6.5 Brown and Dark Gray Silty F"me Sand FILL 40 
6.5 to 10 Brown F"me SAND 5 

AP-80 0 to 1 Brown F"me Sand FILL, Trace solid paint-like NM 
pigments 

1 to 10 Brown Fine SAND, Trace black staining at 7 to 110 
9.5 feet 

AP-81 0 to 1.5 Coarse Limestone Gravel and Sand FILL 1.0 
1.5 to 5.0 Buried objects (possible drum lids). Did not 2.0 

bring to surface 



APPENDIXG 
AUGER PROBE DESCRIPTIONS 

Feet Below Maximum 
Probe No. Ground Surface Material Description 

AP-82 

AP-83 

~ 

0 to5 
5 to 10 

0 to 2 
2 to 3.5 
3.5 to 10 

Dark Brown Silty Fine Sand FILL, Trace debris 
Dark Brown and Black Silty Fine Sand FILL, 
Strong odors. Traces of black staining 

Brown Sand FILL with Coarse Gravel on surface 
Buried objects (possible drum lids) 
Brown and Dark Gray Fine Sand FILL, Trace 
gravel and staining 

HNu (ppm) 

1.5 
55 

4.0 

25 

Page 8 

Material description and observations based on drill cutting:;. Split-spoon soil sampling was not conducted during 
auger probes. 
ppm = parts per million (of Benzene equivalent) 
NM = Not Measured. 

V251RI Appendix G 
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WARZYN LOG OF SOIL TEST PIT 
ACS ~~c~------~~----------------------
Kapica Area 

Loca~ _______ G_r_i_f_f_i_t_h~, __ I_n_d_i_a_n_a ______ __ 

Pit TP-1 No. __ ~~~---------
Suiace Elevation __ 6~5::...:0:.___ __ 
JobNo. 60251.03 
Date 8 I 15 I 8 9 

W/IRZYN ENGINEERING INC • ONE SCIENCE COUIIT • UNIVERSITY flE~NICH PAR!< • r 0 HOX ', Yl~ • M.'IOISON WISCONSIN 5370C> 

Ground Water Moisture 
level-¥-

r-- VISUAL CLASSIACA TION AND REMARKS 
Sample 

+ + Depth No. 

1115 Begin excavation of Test Pit TP-1 

(0 to 2.0 ft.) Fill: Brown, dark gray, and black silty 
sand, trace ;;o sone d.:"um lids and me~allir 

2.5- debris. Trace of color paint-like 

1 M 3 .5 
pigments in silty sand. 

lj .0 w (2.0 to 5.0 ft) Fill: Increased amount of drum carcasses 
and lids. Mostly corroded and mangled. 

,--
5- Dark brown sil t;y sand matrix with some 

paint-like pigments. 
2 w 6. c 

Eg? IPit 
7.5-

. 

10-
1125 Collect sample of waste material in and around drum 

carcasses approximately 3.5 feet below ground surface. 
Sample: ACS-TP-l-3.5' HNU headspace = 150 ppm 
Fill and drum carcasses to approximately 5.5 feet below 

; :'.''' 
12.5 ground surface. 

~~·. ;~;..- Native soils encountered at 5.5-6.0 feet. 
• Brown fine sand, trace of black staining. 

15-

1135 Collect sample of native soil beneath waste material. 
17.5 Sample: ACS-TP-1-6.0' HNU headspace = 11.0 

Backfill pit with removed mater1al. 

20- 1200 End of excavation at 6.5 ft. 

WATER LEVEL OBSERVATIONS GENERAL NOTES 

While Excavating 4.0 ft. EqulpmentUsed: Dynahoe 
Upon Completion of Excavating lJ.O ft. 190 rubber tire backhoe 

Tlme After Excavating l yd3 bucket 
Depth to Water Geologist: Tim Maley 

Depth to Cave In SSO: Leon Matejka 



WARZYN LOG OF SOIL TEST PIT 

~~L-~AC~S~-----------------------
On site containment area 

Loca~ --~G~r_i_ff~i~th~·~I~n~d~i~a~n~a~------------

Pit No. _T.=..;P:----=2=------------
Sixface Elevation __ 6'--'3'-"9 ___ _ 

-_:6:.....:0-=2~5 =-1 ~· 0:...::3:__ ___ Job No. 

Data 8 I 15 I 8 9 

WNUYN ENGINEERING INC • ONE SCIENCE COURT • UNIVERSITY linE ARCH P,AJ?K • P 0 P.OX <; <1-1<, • M'\OISON WISCONSIN SJ 70~ --~ 
Ground Water Molsturt 

~: 

level¥ \ 
VISUAL CLASSIFICATION AND REMARKS 

Sample 
+ ~ Depth No. ,. 

1500 Begin excavation of test pit - TP-2 t~ 

(0 to 1.0 ft.) Dark brown silty/sandy fill. " 

2.5- (1.0 to 5.0 ft.) Begin to encounter buried 
·-· 1 M drums between ::..0 to 2.0 feet below ground sur-: 

face. As drums are moved and/or carried ou: of 

4.0 w pit, observe various liquids such as: .--
brownish water/oil substance, thin medium bl 

w 
5- liquid, and two drums containing a heavier blue~ 2 paint-like liquid. Drums appear corroded, End 

o~E mangled, and mostly carcasses. Drums lyir.g o~ 
their sides, packed closely together, directly ' 
next to one another. Estimate 3 to 4 drum 

7.5 thickness layer. ... 
!> 
~ ,, 
;; 

1510 Collect sample of waste material near drums at 
approximately 3 feet depth; material looks like-

10- blueish paint-like sludges, various colored 
staining, and sandy matrix. 
Sample: ACS-TP-2-3' HNU headspace = 190 ppm 

~: 
Native soil encountered at 5 ft. ' Brown (unstained) fine to coarse sand. [. 

12.5 Trace fine gravel. 
.~:Z·-:. ... -;~ 

f- . \. .· 
1520 Collect sample of native soil. 

__ .., 

Sample: A CS-TP-2 -5 ' HNl.: headspace = 160 PI= --
15- End of excavation at 5~ ft. Backfill pit with 

removed material. 

' ;· 

~ 

17.5 

... 

20-

WATER LEV:=L OBSERVATIONS GENERAL NOTES 

While Excavating 
4 .o 

Equipment Used: D;tnahoe 
Upon Corppletlon of Excavating 

4.0 190 rubber tire backho1 

nme After Excavating 1 yd3 bucket 

Depth to Water Geologist: Tim Male:t: 

Depth to Cave In SSO: Leon Matejka 



~ 

WARZYN LOG OF SOIL TEST PIT 
ACS 

~~CL-------~------------------------Treatment Pond No. 1 area 
Loca~ ___ G_r_l_·f_f_i_t_h~, __ I_n_d_i_a_n_a __________ _ 

PttNo. TP-3 
SLrface Elevation 6 4 2 

-__;6__;0~2..::...5 =-1 .;_:· 0:..;::3:.__ __ Job No. 
Date __ 8..:../_1_6.;_/_8 ::....9 ___ _ 

WNU:fN ENGINEERING INC • ONE SCIENCE COUilf • UNJ\IfllSITY 11ESEI\11CH PARK • r 0 flOX r, ~<; • M"DISON. WISCONSIN 5370'> 

Ground Water Moisture Level-¥-
,.--- VISUAL CLASSIACA TION AND REMARKS 

Sample t t Depth 
'· No. 

Road Gravel Surface 
1000 Begin excavation of Test Pit TP-3 

(0 to 1.0 ft.) Fill: Brown silty sand and gravel. 
2.5- HNU = 0 ppm 

(1.0 to 7 .o) Fill: Brown and black silty sand, 
traces of staining. Drum lid band 

·,,. recovered from 5 ft. Roots detected 
i - at 7 ft. Black staining at 7~ to 

' 
5- 8 ft. HNU = 30 ppm at 8 ft. 

" (7.0 to 9.0 ft.) Black stained silty sandy fill. 
~ Buried drum encountered at 9.0 ft. .j 

Brown and purplish viscous liquid 
7.5- accumulates in base of pit. 

j HNU = 50 ppm in the pit at that 
time. 

1 M q.o 
',.': 1050 Collect waste sample of stained and oily saturated 

10- sandy fill; 9 feet depth. 
Sample: ACS-TP-3-9' (plus duplicate) 

End HNU headspace = 60 ppm .: of . Pit 
Attempt to excavate deeper for a native soil sample 

12.5-
but walls of pit continually slough into pit. Decide 

~fi:o to abandon native soil sample attempt for a soil ¥j- boring. (SB-14) Strong odors eminating from removed 
fill material. End of excavation at 10~ ft. 

- Backfill pit with removed material. 

15-

' 

17.5 

20-

WA TEA LEVEL OBSERVATIONS GENERAL NOTES 

While Excavating None Equipment Used: Dynahoe 

Upon Completion of Excavating None 190 rubber tire backhoe 

nme After Excavating with 1 yd3 bucket 

Depth to Water Geologist: Tim Male:t: 
Depth to Cave In SSO: Leon Matejka 



~o~c~ _______ A_C_S ______________________ _ Surlace Elevation 6 41 
WARZYN 

LOG OF SOIL TEST PIT 
TP-4 

Ptt No. ---=---------------

Treatment pond No. 1 Area JobNo. ___ 6_0_2~5~1_._0~3 ____ __ 
Loca~ ___ G_r_i_f_f_it_h __ ,_I_n_d_i_a_n_a ____________ __ Dace __ 8:.._/ 1_6:.__/_8...:....9 ___ _ 

WAAZYN ENGINEERING INC • ONE SCIENCE COURT • UNIVERSITY RE~EAJICH PAliK • P 0 HOX ', ~·-. • M~ISON WISCONSIN SJ70~ 

Ground W1ter Moisture 
Level¥-

.. 

VISUAL CLASSIFICATION AND REMARKS 
Simple 

+ + Depth 
No. 

Road Gravel Surface 

1400 Begin excavation of Test Pit TP-4 
.. ( 

1 (0 - 7 ft.) Fill: Brown fine sand; HNU =1.0 ppm 
2.5- Dark gray and black staining at 3 - 4 ft. 

HNU readings at 6 ft. = 10 ppm 
Drum lid encountered at 7.0 ft. 

-.,_ f (7.0 to 8.0) Brown anc black (stained) sandy fill 
saturated with a thin oil-like brownisr 

.. 

5- liquid. Liquid continually accumulates 
in base of pit. 

~" 1440 Collect sample of waste material of stained and 
saturated san.dy fill 2. t 8 ft. depth. , 

7.5 Sample: ACS-TP-4-8' HNU headspace = 200 ppm. ). 1 M 
End End of test pit at 8 ft. :· .. 
of Backfill pit with removed material. 

t'it Location considered for at soil boring for 
native soil sample. (SB-15) .:_1:' 

10-
T 
,., 

·:., .. 

12.5 . - T 
I-- .f"?'· ... ,;-

.~ ... 

. ;.~-~~-9"::~.·-· 

~-"' 15-

··r 

17.5 l 
-r 
I 

20-

WA TEA LEVEL OBSERVATIONS GENERAL NOTES '1 
While Excavating None Equipment Used: Dynahoe 
Upon Completion of Excavating None rubber tire backhoe 

-1 
nme After Excavating 1 yd2 bucket 

Geologist Tim Male;t: I 
Depth to Water I 

SSO: Leon Matejka ... 
Depth to Cave In 



( 
. 4 ~ WARZYN LOG OF SOIL TEST PIT 

Pit No. _T.:.:Po....-~5 ____ _ 

~~CL_ ____ A~C~S~----------------------- Surface Elevation 6 4 2 
Treatment Pond No. 1 Area JobNo. 60251.03 

Location __ G=-r_i_f_f_i~t...:..:h...:..'_::;.I n..:..d=-1...:..:· a:.:..:n..:.;:a __________ _ Date 8/17/89 

WAAZ'fN ENGINEERING INC • ONE SCIENCE COURT • UNI\Ifi1SITY RE~EAI1CH PARK • P 0 H()X r, ~<, • M."DISON. WISCONSIN 5370"> 

.:.~'!1 
Ground Water ··' Moisture level¥ VISUAL CLASSIFJCA TION AND REMARKS 

I1 
Sample 

+ + Depth 
No . 

. -. 
Road Gravel ~~ Surface 

~·· :Z:i 
0910 Begin excavation of Test Pit TP-5 

~ 2.5- (0 - 2.0 ft) Fill: Brown and black silty .. :~ 1 M ;3 • ( sand .. 
- 3~ ·-=-t; * (2.0 ft.) Mangled drum encountered at 2.0 ft. 

End Contains black oily liquid (appears 
·~,·:~··. of 

mostly water) with black sludge. it~· .rit some 
~ .. 5- Much of the liquid loose and situated ., 

in sandy fill around the drum(s). 
~·~ Another drum observed in pit at about 

2~ - 3 ft. depth. 
0920 Collect waste sample of black liquid substance mixed 

~ 
7.5 with some sludge and sand. 

Sample: ACS-TP-5-3 I • HNU heads pace = 160 ppm. 
End of Test Pit at 3 ft. 

:_:a.:~ Backfill pit with removed material. 
' 10-~ Location considered for a soil boring to sample 

native under-soil. ( SB-16) 
~ 
~]t 

~·(3J 
12.5 

,.::i-; 

-· 15-

·,i~ 

)~ 
. ·~·' 

17.5 

---· 

20-

WA TEA LEVEL OBSERVATIONS GENERAL NOTES 

While Excavating None Equipment Used: Dynahoe 

Upon Completion of Excavating None rubber tire backhoe 
1 yd2 bucket 

Time After Excavating 

Depth to Water Geologist: Tim Maley 

Depth to Cave In SSO: Leon Matejka 



WARZYN LOG OF SOIL TEST PIT 
TP-6 PttNo.~~~-----------

~o~CL-----------~A_C_S ________________ __ 
Still Bottom Pond Area L Surface Elevation 6 41 

Job No. 60251.03 
Date 8/17/89 Loca~ ____ G_r_i_ff __ it_h __ ,_I_n_d_i_a_n_a ____________ _ 

WAAZYN ENGINEEI?ING IN( • ONE SCIENCE COURT • UNNER"SITY RE~EARCH I' ARK • r 0 HOX •; Vi'·· • M"--ISON. WISCONSIN SJ 70<, 

__ ./, .. 
Ground Water 

Level~ 
1--------. 

Sample l 
No. 

Moisture 

~ Depth 

1------1--+-----lf-2.5-

1 D/M 

~------~--~-----+-5-

~----1----+------l-7.5-

~---+---+---4-End nof 
~---~-~----+~.it 

~----~----~--~~10-

1-----1---+----+12.5 
~----+--~~----~ 

+-------4--~~--4-15-

1-----+---+-1 --+17.5 

1------l--+------l~2o-

1110 

1140 

VISUAL CLASSIFICATION AND REMARKS 

Road Gravel Surface 

Begin excavating Test Pit TP-6. 

(0 - 3 ft.) Fill: Brown-gray silty sand. 
Grades into dark brown at 3 ft. 

(4 - 8 ft.) Fill: Dark gray silty sand (stained) ~~ 
at 4.0 ft. Grades back into dark brown I 
silty sand. Trace of roots at 8 ft. -·~~;~J 
Blue paint-like viscous substance runs" ·~ 
out of apparent drum buried in wall oP ' 
pit at 3~ ft. ~ t 
HNU readings = 130 ppm in pit. : 

Stratigraphy in wall of pit shows various layering o 
discoloration between 2 - 5 ft. Traces of paint-like 
colors and oily staining. Native soil below en- ~ 
countered drum. ~ 

(5 - 8 ft.) Brown fine sand. 1 

Collect waste sample of blue paint-like substance 
along with stained sandy surrounding matrix. 
( ACS-TP-6-4 I) 

Attempt to clean out pit of sloughed waste. Unable ~ 
to collect adequate native under-soil sample. 
Walls collapse. 
End of test pit at 8 ft. 
Backfill pit with removed material. 
Location considered for soil boring to sample 
native under-soil. (SB-17) 

1---__l--L-----1---'L-------------------.--=----~--=-=-=-=-----·-·· 
WA TEA LEVEL OBSERVATIONS GENERAL NOTES 

None While Excavatingt _____________________________________ _ 

Upon Completion of Excavating __________ .:..:N~o.:..:n~e~----------------

Time After Excavating ------------------------------
Depth to Water --------------------------------
Depth to Cave In ------------------------------

Equipment Used: Dynahoe 
rubber tire backhoe 
1 yd2 bucket 

Geologist: Tim Maley 
SSO: Leon Matej~a 



LOG OF SOIL TEST PIT 
PttNo. __ T_P_-~7 __________ __ 

l WARZYN 
~O~C.L_ _____ A_C_S ________________________ _ 

Surlace Elevation 641 
Still Bottom Pond Area Job No. ___ 6_0_2_51_. 0_3 __ _ 

Location Griffith, Indiana Date _ __.::_8!....:./1::..:7.-!.../....::8~9 ___ _ 

WAAZYN ENGINEERING INC • ONE SCIENCE COURT • UNI\IEJlSITY JlE)EAJlCH PN?K • P 0 HOX •; Ill'; • M.O,OISON. WISCONSIN 53 70~ 

... 
Ground Water Moisture 

Level-¥- VISUAL CLASSIF1CA TlON AND REMARKS 
Sample 

+ + Depth 
···' No. 
f 

Road Gravel Surface 

f 1410 Begin excavating Test Pit TP-7. 
J., Brown gravel sand 0 - 1 I • Fill. 

2.5-
Brown-gray silty sand fill 90 ppm. 

r Encounter drum at 3 I • Bring to surface and discover it 

+' .. contains jelly-like brown opaque substance. Surrounding 
"''-.... .....,.·· sandy fill saturated with black and rusty brown staining. . .-

5-

£ Collect waste sample from surrounding sandy fill and 
substance in drum. 

t--~t Sample: ACS-TP-7-3' HNU == 90 ppm 
(Jelly-like substance difficult to dissect.) 

·.• 7.5- End of test pit at 3~ ft. ..:J,"', 

.·~ 

.i:· Backfill test pit with removed material. 

·;A Location considered for a soil boring with sampling for 
native under soil. (SB-18) 

·-· 10-

!t.: 
~s: 

-~ ,, ...... 12.5-'''-l:j<;";;$;;JI<. 
:-_i)'if) 

·-

15-

~- .. -., 
...;;_ 

17.5 

-

- 20-
-
WA TEA LEVEL OBSERVATIONS GENERAL NOTES 

-
While Excavating N/A Equipment Used: Dynahoe 

N/A rubber tire backhoe Upon Completion of Excavating 
l yd2 bucket nme After Excavating 

Depth to Water Geologist: Tim Maley 

Depth to Cave In SSO: Leon Matejka 
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<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

A Q T E S 0 L V R E S U L T S 

08/21/90 

PROBLEM DEFINITION 

Problem title: MW-18 bail test 

Knowns and Constants: 
No. of data points •..•.........•. 42 
Radius of well casing ............ 0.083 
Radius of well ................... 0.083 
Aquifer saturated thickness ...... 11.7 
Well screen length ............... 10 
Static height of water in well ... 11.7 
Log(Re/Rw} ....................... 3.797 

ESTIMATION RESULTS 

Analytical method: Bouwer and Rice {unconfined aquifer slug test} 

PARAMETER ESTIMATES 

K = 
yO = 

Estimate 
6.9116E-003 +/-
2.0044E+000 +/-

Std. Error 
4.9989E-005 
6.2011E-003 

ANALYSIS OF MODEL RESIDUALS 

residual • calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals .•..••......... 42 
Number of estimated parameters .... 2 
Degrees of freedom ..•..•.......•.. 40 
Residual mean •........•••......... 0.005248 
Residual standard deviation ....... 0.01688 
Residual variance •....••.•........ 0.000285 

Model Residuals: 

Time Observed Calculated 
-------- ----------

0.0033 2 1.9698 
0.0066 1.96 1.9357 
0.0099 1.9 1.9023 
0.0133 1.87 1.8684 
0.0166 1.84 1.8361 

0.02 1.8 1.8034 
0.0233 1.77 1. 7722 
0.0266 I. 74 1.7416 

Residual Weight 
-------- ------

0.030205 
0.024258 

-0.0022783 
0.001595 
0.003895 

-0.0034101 
-0.0022337 
-0.0015962 

18:29:37 

1 
1 
1 
1 
1 
1 
1 
1 

' -· _··;--

-

-
-
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<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>~ 

A Q T E S 0 L V R E S U L T S 

08/28/90 

PROBLEM DEFINITION 

Problem title: MW-17 bail test 

Knowns and constants: 
No. of data points ••••........... 6 
Radius of well casing •.........•. 0.083 
Radius of well ....•.•..•....•...• 0.083 
Aquifer saturated thickness ••.••• 12 
Well screen length ••........•.... 10.9 
static height of water in well ..• 9 
Log(RejRw) •••••.•••.........••.•• 3.369 

ESTIMATION RESULTS 

Analytical method: Bouwer and Rice (unconfined aquifer slug test) 

PARAMETER ESTIMATES 

K = 
yo = 

Estimate 
1.4989E-001 +/-
3.2096E-001 +/-

Std. Error 
5.9847E-003 
1.0594E-002 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals ••••••••.•.••.. 6 
Number of estimated parameters ••.. 2 
Degrees of freedom •••••••••••••••• 4 
Residual mean ••••••••••••.••••••.• -0.001261 
Residual standard deviation ••••••• 0.004048 
Residual variance •••••••.....••••• 1.639E-005 

Model Rasiduals: 

Time Observed Calculated 
-------- ----------

0.0033 0.2 0.2017 
0.0066 0.13 0.12675 
0.0099 0.08 0.079651 
0.0133 0.05 0.049354 
0.0166 0.02 0.031015 

0.02 0.01 0.019218 

Residual Weight 
-------- ------
-0.0016963 

0.0032513 
0.00034943 
0.00064619 

-0.011015 
-0.0092175 

07:54:P.,: 
·,. ·~·· 

') 

;g;::::· 
.. -~·~ 

1 
1 
1 
1 

0.5 
0.5 



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

A Q T E S 0 L V R E S U L T S 

08/21/90 

PROBLEM DEFINITION 

>roblem title: MW-16 bail test 

Knowns and Constants: 
No. of data points ............... 66 
Radius of well casing ............ 0.083 
Radius of well ................... 0.083 
Aquifer saturated thickness ...... 11.99 
Well screen length ............... 10 
Static height of water in well ... 10.95 

~ ,~)>g ( Re/Rw) . . . . . . . . . . . . . . . . . . . . . . . 3. 538 

ESTIMATION RESULTS 
~< '--" 
'· 

.·:Analytical method: Bouwer and Rice (unconfined aquifer slug test) 

.JARAMETER ESTIMATES 

.. K = 
yO = 

Estimate 
3.0065E-004 +/-
1.8571E+000 +/-

Std. Error 
1.1545E-005 
1.8471E-002 

~~ 
~NALYSIS OF MODEL RESIDUALS 

~i~i"?bdua l = calculated - observed 
: ·:1~/-~hted residual "" residual * weight 

W~hted Residual Statistics: 
Number of residuals ............... 66 
Number of estimated parameters ...• 2 
Degrees of freedom ................ 64 
Residual mean ..................... 0.01227 

j Residual standard deviation ....... 0.09879 
Residual variance ................. 0.00976 

'Model Residuals: 

Time Observed Calculated 
-------- ----------

0.0033 2.19 1.8555 
0.0066 1.83 1.854 
0.0099 1.6 1.8525 
0.0133 1. 79 1.851 
0.0166 2.14 1.8495 

0.02 2.13 1.8479 
0.0233 1.87 1.8464 
0.0266 1. 75 1.8449 

Residual Weight 
-------- ------

0.33446 
-0.024031 
-0.25252 

-0.060969 
0.29054 
0.28209 

0.023591 
-0.094906 

18:37:09 

1 
1 
1 
1 
1 
1 
1 
1 



/'II,V /iV I._/ (,...(,.I --I 

0.03 1.84 1.8434 -0.0033591 1 
0.0333 1.97 1. 8419 0.12814 1 - . 

0.05 1.9 1.8343 0.065714 1 
0.0666 1.85 1.8268 0.023211 1 
0.0833 1.83 1.8193 0.010721 1 

0.1 1.82 1.8118 0.0082014 1 
0.1166 1.8 1.8044 -0.0043939 1 ~--

0.1333 1.8 1.797 0.0030249 1 
~·-

0.15 1.8 1.7896 0.010413 1 
0.1666 1.8 1.7823 0.017727 1 
0.1833 1. 79 1. 7749 0.015055 1 

~,.! 0.2 1.78 1.7676 0.012353 1 
0.2166 1.77 1.7604 0.0095769 1 
0.2333 1. 75 1.7532 -0.0031851 1 ~ . 

~}. 

0.25 1. 75 1. 746 0.0040231 1 ~ 
0.2666 1. 73 1.7388 -0.0088412 1 
0.2833 1.71 1. 7317 -0.021692 1 r,o; 

0.3 1.71 1.7246 -0.014572 1 e.: 
.~~ 

t:-.. 
0.3166 1.69 1. 7175 -0.027524 1 
0.3333 1.68 1. 7105 -0.030462 1 · .. ·.·~';'.~~ ... 

0.4167 1.63 1.6756 -0.045629 1 ~ ...• ~ 

0.5 1.59 1.6415 -0.051545 1 ·:.,.... 

0.5833 1.56 1.6082 -0.048154 1 '-'I 0.6667 1.52 1. 5754 -0.055404 1 
0.75 1.51 1.5434 -0.033359 1 

0.8333 1.48 I. 512 -0.031966 1 
0.9167 1.44 1. 4812 -0.041175 1 ' 1 1.42 1.451 -0.031046 1 l 
1.0833 1.39 1.4215 -0.031531 1 
1.1667 1.36 1.3926 -0.032581 1 ~ 

1.25 1.32 1.3643 -0.044255 1 
1.3333 1.29 1.3365 -0.046505 1 
1.4166 1.26 1.3093 -0.049319 1 

1.5 1.23 1.2827 -0.052655 1 ~ 
1.5833 1.19 1.2566 -0.066565 1 ~ 

1.6667 1.17 1.231 -0.060975 1 
1. 75 1.14 1.2059 -0.065935 1 . 

1.8333 1.11 1.1814 -0.071406 1 
1.9167 1.09 1.1573 -0.067346 1 

2 1.05 1.1338 -0.083805 I ,___.; ' 

2.5 0.92 1.0022 -0.082229 1 
3 0.83 0.88592 -0.055922 1 

3.5 0.74 0. 78311 -0.043112 1 
4 0.67 0.69223 -0.022233 1 

t 4.5 0.61 0.6119 -0.0019007 1 
5 0.55 0.54089 0.0091094 1 

5.5 0.51 0.47812 0.031879 1 
6 0.47 0.42264 0.047364 1 

6.5 0.44 0.37359 0.06641 1 
7 0.4 0.33024 0.069765 1 

7.5 0.38 0.29191 0.088088 1 
8 0.36 0.25804 0.10196 1 

8.5 0.34 0.22809 0.11191 1 
9 0.33 0.20162 0.12838 1 

9.5 0.32 0.17822 0.14178 1 
10 0.3 0.15754 0.14246 1 
12 0.28 0.096185 0.18381 1 
14 0.27 0.058725 0.21128 1 .... 



---·---··-- --

f/) {J./ - / ::· ~t_l __ J_ I ·--'-

0.03 0.3 0.30809 -0.0080947 1 
0.0333 0.27 0.2774 -0.0074011 1 

0.05 0.15 0.1631 -0.013104 1 
0.0666 0.1 . 0.096207 0.0037934 1 
0.0833 0.07 0.056567 0.013433 1 

0.1 0.05 0.03326 0.01674 1 
0.1166 0.03 0.019618 0.010382 1 
0.1333 0.03 0.011535 0.018465 1 

v.15 0.03 0.0067823 0.023218 1 
0.1666 0.02 0.0040005 0.016 1 
0.1833 0.02 0.0023522 0.017648 1 

0.2 0.01 0.001383 0.008617 1 
0.2166 0.01 0.00081577 0.0091842 1 
0.2333 0.01 0.00047965 0.0095203 1 

0.25 0.01 0.00028202 0.009718 1 
0.2666 0.01 0.00016635 0.0098337 1 
0.2833 0.01 9.7809E-005 0.0099022 1 

0.3 0.01 5.7509E-005 0.0099425 1 
0.3166 0.01 3.3922E-005 0.0099661 1 

~-- ........ 0.3333 0.01 1. 9945E-005 0.0099801 1 
0.4167 0.01 1.4061E-006 0.0099986 1 

0.5 0.01 9.9438E-008 0.0099999 1 
.-::'-
') ·.~- .. 

'""-' 

' . ·~.i 
'7-
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where A y is a geometry factor with dimension of length. Val
ues of A r \\<!re evaluated with an electrolytic t:lnk analog by 
Youngs [ 1963], whose results were .:~pressed in tabular form as 
Ay/r.., for different values of L/r.., (ranging between 0 and 8), 
(H- L)/r"', and (D - H)/r, . . _ _ _ _ _ ___ (I) __ 

Taking a hypothetical case where L/r"' = 8, H/r"' = 12, and et: w 
Dlrw = 16, K calculated with (5) is 18C:O below K calcul:lted 1-
with ( 12). This is more than the lO'?o error normally expected W 

with (8) and (9) for the L/ H value of 0.67 in this case. The ~ 
larger discrepancy may be due to the difference in method
ology, or to the fact that the L!rw value is close to the lower 
limit of the range covered on the resistance network analog . 

An appro~imate equation for calculating K with the pie-~.~:· . · 
zometer method was presented by Hvorslev [1951}. The equa
tion, which is based on the assumptions-ofarrellipSoittamM1tv-.-.--'. '-'. -.-=-.-.-.--4------_: i\--------
or well screen and infinite vertical extent (upward and down:: i.:,~: .. ~;_.;._;·. . . . .. ·- .... ---·--~---·- ' . .. . . . 

ward) of the flow system, contains a term [l.·+'(L/2r,.)2]1~~~~:5;.(:'f.~·~ ;· ... -.: ::.' . · ···:: . \ 
For most well-slug-test geometries, L/2r, wil[ be ~'Ufftcien~iii,~~~W-~~;:.' ·:~- ~;:..:.·-.:- · _ -'.:-.·~· · \ · · 
large to permit replacement of this term by L!ir,.'!n t_ha(c~te,\~:?i::"':::~;:V ··_-~;~ ·. :: · · .. -.· ~--. \ / 
however, Hvorslev's equation for Qyields R ,; L'. whidifsnot-::-::· ~~;::;;.~-;-!- · . .-'!•> \·-;~- ··"·:.: ·.:·.: .! •. \· 

. . . ' • . ·- .• · ._ .... _:;.· ·:-·· ,., .. ;: .~:...t;· : .. :-;.;.. --· v.-:.:·~-....!:: .. i \- " 
true. In reahty, R. IS considerably less than L. For examp!e•.t_f ;.,:.;,~,-;;:_7-:r.· -~"-~.\.,~·-. ·. ~ ~ _ .. ,. :-.. _: ·, 
L = 40 m, rw = 0.4 m, H = 80 m, and D = _m, (8) shows-th~t-~::-;~~:f.,":.·.- .. :-:_:.::-.:_ .. _ :_, : . -:~ .. \ 
R II 9 h' . h h al ' . ' . ~--·"".;.~~·t}""'··· .,....,:-a- .... :, ..... ~ \ • = . m, W ICh IS muc less t an the V UC- or:-49-~nr~;.,_::.::_.~-j,,;.,~~-' . .,:.n .. ~ .. -,; .~·: -;': ·.:·. -·_:;' \ 
indicated by Hvorslev's equation. However, since th~7c~Fc~~ .... ~l:fj:-~I~ ~:· ;:.~·<-:-·~=-:· \ 
lat!on of K is based on _In (R.(r,) as shown by (5), thecrror:1~~*~.0'§i -=~~~~~~~- ·-: =~_:· ·' · . 
K 1s less than the error m R, {1.e., 36 and 236%, respectivet:r. m-:.:~-:-.·::~~0'~·,: .. _..:.:-:- '_10" ... ; .':" 20 . 

~ • .. :.·· -·-:::~ .. •• ... ~ ..... ,......,_~ ... "" ... ~--· -~ ~~ 1. 

thas case). · · ·: - - • .- .. ·. · ·~.~:-;-~~"!-<~.;;~,~=-~-:~-::·.:-:..~ };· ... t ~SECONDS 
If, forthe above example, the top of the well serecii or cil'Yi'ij:!"~~~~·.::~~F-~"':: ~:;:."':·--::- : . ~ .. - , - . . . 

had been taken at the same level as the water table (H .. 40 m J#tW!:-"'t-~~?~; ~~n~~ ~ ~~~~ t r~r slug test on cast well. · 

30 40 

R ldh b 8 d 
• .. --~·, .•.,;_.'I !:':~-., • ..,_. ., .-·-· ... ,- ,. • . . 

• wou ave een .6 m an Hvorslev s equatton: would luri~-:.!i"~ · · *~~4;. i:: ... ,~-. .: ,. ·; ... ::~ , / .. · · . · . 
yielded a K value that is 50% higher than K given:bdS),:JJt~~~_!'t~@iv~!::O,~"ts~ug: of water -decreases with decreasing y, 
larger error is probably due to Hvorslev's assumption.-'offn~- ~Aji.[~_hs-n~.c. a ~nstant.and_the value ofK obtained with this 
finite vertical (upward) extt:~t of the flow system, whicii'is·no·r.'~Jiir<ic~dure depends on the magnitude of Ay ····~ in the field 
met when the cavity is immediately below the wat_er~jab)e. :.::.,_~~a~,l;!~e~_!.)~>~_e gen~r~l ru_le i_s that Ay should be relatively 
Using Hvorslev's equation for cavities immediately below-·;t'- Sll)all!~:-::::·:.:-:-:!;L, .. · · ·. , .. · . 
confining layer would increase the error to 73%, but thi;j: o(:~.;_;_:taxing-a:hypothetical case where Y• "' 2.5 m, y1 = 2.4 m, At 
course, is due to the fact that a water table is .not. a s()Jid ~-:-: ~l~_s;_L ~:If ,;.. S m;D = 6 m, and r,. = 0.1 m, (5) yields a K 
boundary. Hvorslev's equation for the confining layer case caii_~-~~a[ue. that is 36% lower thanK calculated with { 13). However, 
be shown to yield R. = 2L. --.,----~ .... : · if Y1 is taken as 0.5 m, which should give At ·= 394 s according 

Auger hole method. The analog analyses for (8) and (9) and ·to the theory that (1/t) In yofy, is constant, the K value yielded 
Figure 3 were performed for L < H, because short ci-rcuiting · by (5) is 26% higher thanK obtained with (13 ). lf y, is taken as 
between the water table and the well prevented simulation of 0.9 m, (5) and {13) give identical results. 
the case where L = H. If the analog results are extrapolated to - Slug test on wells in confined aquifers. The confined aquifer 
L = H, however, the geometry of the system in Figure 1 for which the slug test by Cooper eta!. [1967} was developed. is 
becomes similar to that of the auger hole technique, for wh.ich an aquifer with an internal water source, for example, recharge. 
a numt-~r of equations and graphs have been developed to through aquitards or compression of confining layers or oth~r 
calculate K from the rise of the water level in the well [Bouwer material. This situation is similar to that of the _unconfined 
and Jack..ron. 1974]. Boast and Kirkham [1971], for example, aquifer p. ;sented in this paper because the water table is 
developed the equation considered horizontal, like the upper boundary· of a confined 

,_ aquifer, and the water table is a plane s.ource. Thus K or T 
K = Cu :: -- ·.; ---~ ----~-(i3)- ·calculated ~ith .{5) or-(6) should. be. ofthe.samc o-rde·r·as· K 

calculated with the procedure of Cooper et. a/. [1967], which 
involves plotting the rise of the water level in the well and 
finding the best fit on a family of type curves. Coope; et a/. 
[1967] presented an example of the calculation ofT for a well 

where CaK was determined mathematically and expressed in 
tabular form for various values of L/r,., (D - H)/r,, and 
yo/H. Since the rate of rise of the water level in the hole after 

·-
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.-~~~~:fWt€~u1nng va1ue ofT Hydraulic conductivity values obtained with the propor-
IU~itJ&~·-~w~a~s~~~5~.S~.m~'/~d~a~y~. Values of D and H for th~s \\ell were not slug test are compatible with those yielded by the auger h: ... 

q 
. I 

givo::n. However, since the wdl was I 22 m deep ~nd co~pktely ~ ~l~lll~~~-h.n~y~_\l!bcres-t~gcornetries ef the syst~ 
• . penstrtlj~8J~ le~~S.~-~~).-.p_acd.:Hmust.rtave--~n-~ver~ap-, ana .by a sfug test for completely pene~~ung w.e!ls~ 
, •• ~~-.!>eivtlen 9!t arti:f'l12 m. Assum1ng that both D and H were 100 conhned aqu1fers,. ·-;..• • ..,.·· .·} ::. :'· ·~: .. _;-.. ;- .•.• · 
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m, (6) yields T =: 62.8 rr.'/.Pay, which is compatibte-'wiih ·r · · · ·· · · · · · · ~·· 
· ob-tained by Cooper et al. . REFERE:"'CEs-

Coscu;sJoss . . . .- ~ . .. ~·?_asr...S~-"'f ~and D; Kirkilam::All'ger fi'ol~ se~page rt1e~i}-.' soit s · 
. . . -· •:· • .,.,.~, ~.,.~;-,-':<VI. : ....... i' ~".· -~.-, ~· S6c. Amer. Proc .. J5{J). J65-37~. 1971. ;~,-

.The hydraulic conductivity of an aquifer near a ~ell c:1n be Buu"er. H ... .), study of tina{ 1nfiltr:1tion rates from ring infiltromcti4i 
calcui.:Hed from the rise uf the ~~ater k\el in the I\ ell after a and irrig.1tion furro"'s "'ith. a resistance n.:: ... orlc. analu~. in lrfl 

lnranarwnal C~·ngrns of Soil SCitma. vol. l. pp. 4-ld-156, Inter, 
slug of "'ater is suddenly removed. The calculation is based on natton~l so~icty of Soil Sdence, :1-Lldison. Wis .. 1960_ "'!' 
the Thiem equation. using an effecti\·e radius R, for the dis- Bou\•c=r, H .. ..\nahzing subsurtace Row sHt~ms w11h electnc analo~. 
lance over which the head difference between the equilibrium 1Vc1rn R<'!our. _Rn .. 3(3)~ 897-907. 1967-. ·· <t, 

water t:1ble in the aquifer and the y.;ater levc:l in·the ·well ls-ffou,\e-r.-H .. Ground "'ater recharge design for renovating waste wa-
dissip:lted. Values of R were evaluated by electrical rc:sistance ter. J. Sanit. Eng. Div. Amer. Soc. Cic:il_£ng .• 96(S.-\ I}, 59-?~· l97f•' 

• . . . Bou.,.,er, H .. and R. D. Jackson. Delermrmng sorl propc:rttes. tn Drai,; 
network analog. An empmcal equation was the~ develo~ed t.o age for Agrit:'.dture. ASA .\fonogr. 17. chap. 2J, se.:t. 10. edited by"'-
relate R, to the geometry of the system. Th1s equatiOn IS van SchilfgJ.:Hde, pp. 611-672. American Society of Agronomy . 
accurate to within 10-25%, depending on how much of the Madison, Wis .• 197-1. >-. ... 
well below the water table is perforated or otherwise open. The Cooper, H. H:· Jr .. J.D. Brc:deh~eft. and I. S. Papadopulos. F- · . .: 

. . . . . of a fin He d1ametcr well to an Instantaneous charge of water -::.•<' 
techn1que IS apphcable to partially or completely penetr:Hmg Resour. Res .. J. 263-269, 1967. • ,.., 
wells in unconfined aquifers. It can also be used to estimate the · Hvorslc:v, J. M., Time lag and soil permeability in ground- · 
hydraulic conductivity of confined aquifers that receive water . observations. Bull. 16, 50 pp .• U.S. Corps of E~g .. _'!'{~t.erways~ 
from the upper confining layer through recharge or compres- Sta Yicksburg,-Miu-:;-l~t:- . if 
. .Liebmann, G., Solution of partial dilfc:rc:ntial equations with a resis.i\. 

stan.. . . . . · '-:~--!.. .. ~ ~· ~ ·: " tinc:c network analogue, Brit. J. Appl. Phys .. 1. 92-103, 1950. 
The vertical d1stance between the riSing water level m t~e .. Lohman. S. We, Groundwater hydraulics, U.S. Geol. Suro. Prof. Pap. 

well and the equilibrium water table in the aquifer must yield a · :-· '~:703. 70. pp.,: 1972. · .-~ : •..... ·: - . / ~· 
straight line when it is plotted on a logarithmic scale against· .. Sltib~uke. ~· -E~ An _equation for potential distributio~ about a well~ 
time. This can be u~ed to check t~e va!idity of field m~as~re~.-~·':~ ~~~ ~~~~;.;t~:.:~'?~p~:~\~.S. ~eol. Surv., Washtngton, D. C .• 

ments a.nd to obt~l~ the best-fittmg h~e for calculating. !he. :·::~'ourigs;' ~:"G:~Shape· factors for Kirkham's piezometer method for.· 
hydraulic conductiVIty. Permeable aqu1fers produce· rap1dly .. "~'~:= d-;te.rmining the hydraulic conductivity or soil in situ for soils over· 
rising water levels that can be measured with fa.st-r6pon'se .,_:::;)}y:inlf· ~a' impe~eabfe fto~r. ;or infinitely permeable stratum, Sot1 ,, 

pressure transducers and strip chart recorders or X·Y plotters;;;}i'~~~~~~JJ~l,~?·J~:J:~~-5;''::·; .. ' '.· ·-
The portion of the aquifer sampled for_ hydraulic conductivicy_:~.:;;~~~';i-f.~~'f~:glJ:.):~~~'6·~f:'~,:~; · ;;~··._ • ' 
with the slug test is approximately a cylinder with radius R;.~ ::!:J,:~(~~~~:,~F'(ii~~iveii'iun~ 2, 1975; 
and a hei~ht somewhat larger than the: perforated or otherwi~c·~~~:,.;:~t~:~,:r:;_~~~:r.f:'iiscd 'January 19. 1976; 
open sectiOn ·of the well. ... , -..•.... , ·-:- :":.:.:~t.~~~ecp~nu_ary 2~. 1976.) 

. --.. -... : .. ·.· . _:.~~~;t~~1~~1l4if]~~:~:L~:.=~~.=· : · 
... •(" ----~··~ ..... ~~(itt·~·· .--tf:l-'-'·" . . . • . 

·.:: ·.·"" -

~~ ..... - ... 
•, -:._:-. -.=· "''·· •• 

. - -
. ·-·· ;· 

. -··;. ~-- ·- . ' 

. . :·-.- . ·.:·-· . 
"'.: 

.. 

-----~ ----------· 
-- .. -



-- ~ --------

'. 
~~-·.-;. .. 
Nilh a 
3 
1"--/elL .. 
tion is . :....-, 

.. :: 

.• . (3) 

_,(4) 
·: .. . . :; 

v:·~t t 

\1. ·"" .... ~ .... : 

tan"ts. ~ 

.,~ ... L 
---~e 
:;~g 

. The 
a~be 

=~~~~"· 
ll'~i-

witt'---
c .)f 
1!. -,Is 

1ated 
: be-

"':~~i.n 
~~je 

1ode 
ntt ~ 

; ,...r 
9SO] 

a ~ 

tne 
was 
r 1 

1 t 

len 
I''·· 

_. 

I 
! I 

---~-- ~-ll _____ ~--~-~-- --- --- -···---·· 
400 

50l ' .. 
600 ~ :7:7//:177/77; )/ 77771 ,Jib .,.·777· _7 •. 7.· n. 

0

'7'7:>7'7".777'777?7.777m'7Ti'77.>7'7".7'17:m ~7771;7777717777 
---- · ----~-- · _ .. _ . _ .. MPERMEABt:-E-_ -__ --------------

Fig. 2. Node arrangement (dots) for r~is.:an~ :~~t~~~k'-~aJoi i~ p~~~n~ial distribution. (indicated as percentages on 
equipotentials) for system with L/r,. ,. 62S, H/r,. • lOOO, and D/,.;._-..c 1500. The numbers on the left and at the top of the 

figure are arbitrary length u~i~ (no~e" ~r3~~.;:;f.~;~~~~L,1£~Ifit~~~<:~~ ((<_>, . .: _ -- / . 
less than the flow when the layer is taken as being' t~ti~_ii~ly_:-;)·es·~~ThdiC:ited th-at the C?ffective upper limit of In [(D - H)/ 
permeable. The average of the two flows can then be takea~·ao"f/.;;1-'I(O.'Thus if'IJ ifeonsidered infinity or (D - H)/r,. is so 
good estimate of the How that would occur if the aq~if~r::w~i~,~2_iarg·e~_tb~t- hi: [(l);;:::··H}(r~1 !s greater than 6, ·a value of 6 
represented on the analog as being uniform to infin_i~f~e~tl}~?~hoi.i!d"':still ~e-\i~g 'for_'the term In [(D - H)/r.,] in (8). 
[Bouwer, 1967]. This average flow was used to calculatdr.,fo~:·~-~.::;Jr.l7~-)l: the_Cerm Iii [(D·-:- H)/r,.) in (8) cannot be used. 
D == co. · · , . , ' · ·- :'· ,:;~ ·::N::.:.'~~'gJ:!i(~~~l6i'rcsulti:indicateo that for this condition, which is 

The analog analyses were performed by si'mulating a·system:'"'rtie"~e'Of';{fully 'pe-netrating wi:ll, (8) should be modified to 
with certain values of r,., H, and D. The electriciJI· cuj_r~~(:~~"i,:::f!:·;!::";Y~~;i"[::-:,.;.:· .--:..· : _ -·_ ' 
entering the 'well' was then measured for different valueS-:of:~~};~+"~~t~~'t·7 (''.., •1. f- • . + _£_)-• 
ranging from ncar H to near 0. This was repeated ~or._oi_n~~~~~m:•;;:~~-~!;'~~j~ In (H/r.) L/r. . 

(9) 

I f H d D Th d'. h L. H.- J:r. ,._\£~~~~-ru-·· ,,. · -t· .-va ues o r,., , an . e con 1t1on w ere .-:-· ~o~ u·a:'~~::;-:·-:-::,J--··-:E'.~;.·< ~-:=---.·.· .. •. -· 
be simulated on the analog because it would mean":f'slior£.1"'"~wlfe,(e;;C)t~"'dlmcns1onlc:Ss parameter- that is a function of 
between the water table as the source and thc:'well as'flie sui~l.'ti.;ii shoWn ili~fi'gure·l-..:.. ~~ ---:---· ---.- - -- - · · - · 
The electrical current flow in the analog was ·convcrted:i~~:.:-i Eq~atiom (8) ·and (9) yield values ofln R.l r.., that are within 
volume per day, and lnR./r,. was evaluated with (l) for_~ch;£,!9~·o(ihe_actual vaiue asevalu~ted by analog if L > 0.4H and 
combination of r..,, H, L, and D used in the analog.·, .::;:,i~,:~'5j~~!"i-~o: ~S%-if L <;< H (for example, L = 0.1 H). 

For a given geometry described by r.,, H, and D~ thccUirerif;<r The•.anaioi analyses were performed for wells that were 
How Q1 into the simulated well varied essentially linearly with-~: Closed· at the bottom.' Occasionally, however, wells with open 
L and could be described by the equation ·. · · · · ;_~ :;_;~~:2' botto'riii were also simulated. The How t~rough the bottom 

· -- · .-:-_ -:-:-·;-_.-:- appeai'e~ to be ·negligible for all values of r,. and L used in the 
Q, = mL + n . '· .. /. '· (7) analyses. If L is not much greater than r., (for example, Llr .. 

Because of the linearity between Q1 and L the results of the ·_ << 4 ); the system geometry approaches that ·or a piezometer 
analyses could be extrapolated to the condition L = H. The. cavity [Bouwer and Jackson. 1974), in which case the bottom 
values ofm in (7) appeared to vary inversely with In H/r,.. The flow can be significant. Equations (8) and (9) can also be used 
values of n varied approximately linearly with Jn [(D - H)! to evaluate In R.lr,. if a portion of the perforated or otherwise 
r..,), the slope...C and intercept Bin these relations being a rune- open part of the well is isolated with packers for the slug test. 
tion of L!r ... This enabled the derivation of the following Equipotentials for the How system around a partially pene
empirical equation relating In R./r,. to the geometry of the trating, partially perforated well in an unconfined aquifer after 
system: --@""\ lowering the water level in the well arc show"' i_n Figure 2. The . 

~ -¥ numbers along the symmetry axis and the water table rcpre-
ln R. = l 1.1 + A+ B ln [(D- 11)/r.]J-l (S) sent arbitrary length unit~ The numbers on the cquipotentials .·-

'• In (H/r.) L/r. • indicate the potential as a percentage of the total head differ

In this equation, A and B are dimensionless coefficients that 
are functions of L/r,., as shown in Figure 3. If D >> H. an 
increase in D has no measurable effect on In R.lr,.. The analog 

ence between the water table (100%) and the open portion of 
the well (0%) shown as a dashed line. · · 

The value of R. for the case in Figure 2 is 96.7 length ~nits. 
As shown in the figure, this corresponds approximately to the 
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85% equipotential when R~ is laterally extended from the cen·.'•'"Z"rapid infiltration basins for groundwater recharge with sewage t:< 
ter of the open portion of the well. Thus most of the head~~9-~:·:::.;.· ~ff!~.~~~ L~wer, J 970]. The static water table was at a depth '-:· 
in the flow system occurs in a cylinder with radius R,. which iS,: ,oor;Jm~ D_ =:.80 m, H =.55 m, L = 4.56 m, r. = 0.076 m, and r .. 

indicative of the horizontal extent of the portion. of the .. ~_qu~f~rf.;.;j~~. t~~:~.:Q~_li ~Jo allow for development of the aquifer •. ; 
sampled for K or T. The vertical extent is somewhat_gre:Her,:~::a~g~l_lct; th~. p~rforated_ portion .of. the. casing. A Statham 

than L, as indicated by, for example, the 80% equipotenti~L~~~~(~~-lJ!J~ p~ure ~ransducer _was suspended about I m be

Figure 2. . . . ~~::; .--:~~::!:r~.::J§{tlie.:Statfc.wat~r.tevel in. the well (when trade names and 

To estimate the rate of rise of the water level in 'a_~ell after_i~;i~~~!.Tly~o;#.es-.:ar~.fi!Cr~de~, they arc for the convenience of {~ 
is suddenly lowered, (5) can be written as · . -. ·.;;·.~'t.!l]S!'.~~g,e,t.~~- ~o· no~ ~~pi~ ,e~e[eren_t!al endorsement of a ~ 

· • ·, · - .-···· :~.~:I!~_P.artii:uraforoduct::Oicompany over others by the U.S. De-r,s R,· Ya I·~ ....... , -,n~.,....-lo~ ........ -·~ -· ... ·• - J • ~ 

1 =--ln.-In- ·• · -- : (10~-(~~ll!~i!l~~~ft-~iculture).A s_olid cylinder :-"ith a vol:-:"%~~~~ 
2KL '· y, .· , .. ,-::.,:._;~~ .. :;_::-~*~~$..'l!~o ~ . .Q?2~.m change m water level m the well~;~-;: 

By taking y, = 0.9y.., (10) reduces to ... :::· .. Z;:..~.:!.:~j~~aJs~.P.la~.be.t~w,the _w~ter__level. When the water level ·>::,r..,.· 
. ·r.z. -R, -=~~:~.' .. :·:·?:%~~~~;_equilibrium; th~ cylinder was quickly remo,:·· . 

t90,.. = 0.0527 KL In '• . -'\; ;<: Uli"'Z~'Bi~~~~;lmducer SJUtput, recorded on a Sargent millivolt._/··. 
_ .. _ ~:.; ·. ·, f·::_:t~~~~~tii!~l~ed .~he.l'-J. rdationship shown in Figure 4 withy < 

where t90'\ is the time that it. ~ak_es for the water le~el to ris~.:.)?:!o.t~e~o~~.:~ l()gari~hm_i~ scale. The straight-line portion is the 
90% of the distance to the equ1hbnum level. By assummg a per-.:~., ~ahct:p~fl. o~ the. rcadmgs. The actual y, value of 0.29 m 

mcable aquifer with K = 30m/day, a well with '• = 0.2 m and .. ·indicated by_!he straight line is close to the theoretical value of ~' 
L = 10m, and In (R~/r..,) = 3, (II) yields 19Q'ro"' 1.82s.Thus i(~ _O.Jl m' calc~lat~d from the displacement of _the submerged ~ 
Yo is taken as 30 em, it takes 1.8 s for the water level to rise 27 :cylinder. : :- -~_.. ·· · 
em, another 1.8 s for the next 2. 7 em (90% of the remaining 3 ... E:attending the straight line in Figure 4 shows that for the , . 

em), and another 1.8 s for the next 0.27 em, or a total of 5.4 s · .·arbitrarily selected t value of 20 s, y = 0.0025 m. Thus (1/t) In 
for a rise of 29.97 em. Measurement of this fast rise requires a -y..;y, = 0.238 s- 1

• The value of L/r,. = 38, for which Figure 3 

sensitive and accurate transducer and a fast-response recorder. yields A = 2.6 and B = 0.42. Substituting these values into (8) 

The rate of rise can be reduced by allowing groundwater to and using the maximum value of 6 for In [(D - H)/r.,J (since · 

enter through only a portion of the open section of the well, as In [(D - H)/r,.] for the well exceeds 6) yield In (R,/r.,) = 2.37. 

can be accomplished with packers. Equation (5) then gives K = 0.00036 m/s = 31 m/day. This 

For a moderately permeable aquifer with, for example, K = value agrees with K values of 10 and 53 m/day obtained 

1 m/day, a well with r. = 0. I m and L = 20 m, and In (R,/r,.) previously with the tube method on two nearby observation 

= 5, (II) yields t = 11.4 s. In this case, it would take the water wells [BouM-·er. 1970). These K values were essentially point 

level 22.8 s to rise from 30 em to 0.3 em below static level. measurements 9q ..the aquifer immediately around the well 
· .. · · -~ -~- ._. .. ~ ... - :._·.:. .. ~ -~--bo.ttoms •. which were at depths of9.1 and 6.1 m, respectivdy. 
EXA~PLE 

A slug test was performed on a cased well in the alluvial 
deposits of the Salt River bed west of Phoenix, Arizona. The 
well, known as the east well, is located about 20m cast of six 

Co-..PARISONS 

Pitzomtttr mtchod. The geometry to which (8) and (9) and 
the coefficients in Figure 3 apply overlaps the geometry of the 
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A ·sfug.Tesfr6f'beteri11inittg Hydnitilic Conductivity of-t0nconfined Aquifers 
\Vith Completely or Partially Penetrating \Veil~ 

HER~I.~;'I;_ 80lJWER A:->D R. c. RICE . . . . ~ .. '• ·'• -t ·,·. I 

US. IVaur Consuration Laboratory. Agricult:ua/ Rntarch Serria. US. Departlltr!•tt of Agriculturt. Pltottnix. A rt:ona 85040 

A procedure is pr~scntd ior c:~lcu:.lting th~ hydraulic condu~ti,it~ ,,f Jn aquifa ncar J -..ell from the 
r:~te of me of the wat~r fc,cl in the .,.e(( .tfter a c~rt~in '0lumc of "Jta is sudden!;. rcmo,ed. The 
calculation is based on the Th1cm equation of steady stJte flo" to a "'dl. The ctTectivc: radius R, o•c:r 
"'hich tho: head dilTercn.:e bct.,.een the equilibrium water t.Jbk in the aquiier and the "ater k'·d in the ... dl 
is dissipated was evaluated "'ith a resistance nc:tl.liork Jn;~log for- a v.ide range of system geometries. An 
empirical equation re!Jting R. to the geometry of the v.ell and aquifer was deri,ed. The technique is 
appli.:able to completc:ly or partially penetrating v.ells in unconfined aquifers. It .::.rn abo be us~d for 
confined aquif~rs th.lt receive water from the upper confini:1g b;.er_ The method's r~sults are compatible 
l.liith those obtain~d by other techniques for overlapping geometries . 

•', 

With the slug test the hydraulic conductivity or trans- compktdy penetrating well, and the solution was expressed as 
missibility of an aquifer is determined from the rate of rise of a series of 'type curves' against which observed rates of water 
the water level in a wc;ll after a certain volume or 'slug' of level rises were matched. Values for the transmissibility and 
water is suddenly removed fronrth~elb-Th~slu~est-is--stoFago.coc.fficicnL-were.then..evaluated fmm_the_q.Jryc;_parame:. _. 
simpler and quicker than the Theis pumping test· because .. ter and horizontal-scale position of the type curve showing the 
observation wells and pumping the well are not necdcd __ With::~ ·best fit with the experimental data. Skibit:kt [1958) developed 
the slug test the portion of the aquifer 'sampled• for hydraulic: ~.-an ~quation for calculating transmissibility from ~he recovery 
conductivity is smaller than that for the pumping test _even·_; oF the wat_er ·level in a well that was repeatedly bailed. The 
though with the latter, most of the head loss also occur-Swl~hi~- .'t.~c~niqt.ie is limited' to wells in confined aquifers with sur-
a relatively small distance of the pumped well and the r~ul~inif -~fidc~tl¥- shallow water levels to permit short time intervals 
transmissibility primarily reflects the aquifer conditions· n~~- .. b·~i~een_6ailing cycles [Lohman, 1972}. 
the pumped well. .. : .. :'~:-'·2-~ .. :~.J_:f./;{rQ; u~·e-the" slug test for partially penetrating or partially 

Essentially instantaneous lowering of the water "levcUiJ..'a~-p~fora~;.4 we.lls in c~nfined or unconfined aquifers, some solu
wcll can be achieved by quickly removing water with ,(bai!Cr:~: tio_q{ de·vcfipCd for the auger hole and piezometer techniques · 
or by partially or completely submerging. an objeet i~: Jfl~~~~easu-re~ ~H-. hydraulic conductivity [Bouwer and Jackson, 
water, letting the water level reach equilibrium. aiiif ·t~cf!i~'2J~.?.~Lmay .be_ employed. However, the geometry of most 
quickly 'removing the object. If the aquifer is very ~riJ:!~~!~~(tg~~-d~at~r,~ells.ir9utsi~e the range in geometry covered by ; 
the water level in the well may rise very rapidly. Sue~!~~~~.:~~~~~~ existing ~uations or tables for the auger hole or piezome- f 
rises can be measured with sensitive pressure transduccrs:~d;~~er:~4!th9.ds .. ,for this reason, theory and equations are pre· I 

fast-response strip chart recorders or x-y plottcrs .. Also.it may·,:, seritCd..in.this pape~ fc;>r. slug tests on partially or completely 
be possible to isolate portions of the perforated ·or:sc~~enea;·t~-;t;~ii~g:~eU~in.unconfincd aquifers for a wide range of 
section of the well with special packers for the slug "tes~~-~· .. geo~{eirY. conditio-- .,.,.,e. wells may be partially or co~pletely 
not only reduces the inflow and.hence the rate or rise.o.f.l~~,;i. perforate~. screened; or otherwise open along their periphery. 
water level in the welt, but it also makes it po5sible.:tet de(;;.:;f~_W-hife ~t\e:solutions are developed for unconfined aquifers, 
mine the vertical distribution of the hydraulic conductivity: .. ~-: they_ may. also 'be usc:d for slug tests on wells in confined 
Special packer techniques may have to be developed to obtain .. aquifers. _if. water enters the aquifer from the upper confining 
a good seal. especially for rough casings or perforations: Effcc· · · layer. through compression or leakage. 
tive scaling may be achieved with relatively long sections or . - ~::: ; ~.-.:.- .. :...: ___ _ 

THEORY inHatable stoppers or tubing. The use of long sections of these 
materials would also reduce leakage How from the rest of the 
well to the isolated section between packers. This How can 
occur through gravel envelopes or other permeable zones sur· 
rounding the casing. Sections of inHatable tubing may have to 
be long enough to block off the entire part of the well not used 
for the slug test. High inflation pressures should be used to 
minimize volume changes in the tubing due to changing water 
pressures in the isolated section when the head is lowered. 

So far, solutions for the slug test have been developed'only 
for completely penetrating wells in confined. aquifers. Cooper 
rt a/. (1967} derived an equation for the rise or fall of the water 
level in a well after sudden lowering or raising, respectively. 
Their equation was based on nonstcady How to a pumped, 

Copyright@ 1976 by the American Gc:ophysial Union. 

Geometry and symbols of a well in an unconfined aquifer 
. arc shown in Figure I. For the slug test the water level in the 
well is suddenly lowered, and the rate of rise of the water level 
is measured. The How into the well at a particular value of y 
can be calculated by modifying the Thiem equation to -

y 
Q = 2r KL ln (R./r,.) (1) 

where Q is the How into the well (lengtha/timc), K is tlte 
hydraulic conductivity of the aquifer (length/time), L is the 
height of the portion of well through which water enters 
(height of screen or perforated zone or of uncascd portion of 
well), y is the vertical distance between water level. in well and 
equilibrium water table i.n aquifer, R, is the effective radius 
over which y is dissipated, and' r., is the horizontal distance 

423 
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1~hich ca;, be int.:gratt:d to ii! 

2KLt ..J_ 

In Y = - z 1 (R / ) I constant (4} rc n f ,,. •• 

. . - - - -- ..... 
----Applying this equation bet~e.:n limits y, at 1 = 0 andy, at t 

<~nd solving for K yield 

K = r,
1 

In (R./r,.) _.!. In Yo 
2L t y, 

This equation enables K to be calculated from the rise ~:· -'~~-v 
water level in the well after suddenly removing a slug of .,.c;·_ 

·from the well. Since K, r,, r111 , R •• and L in (5) are constants' 
IMPERMEABLE · . - ~- .. ·· (1/t) In Yoly, must also be constant. Thus field data sh~· 

Fig. 1. Geometry and symbols 9f a partially penetrating,pant&Hr-¥ield.~aigh~ line--whmthey-are-ptottCdas·l_ri-y;versus i~ ·. 
perforated well in unconfined aquifer with gravel pack. or developed _.:term (1/t) In y.Jy. in (5} is then obtained from the best-fittin 
zone around perforated section. :-- ;·· ·. -':.:.::}-!j .>:_:stralg~t line in a plot of lri y versus l (see the example). The 

. . . · ~;::~~,y~~~;:;;·value ~fIn R;!r,. is dependent on H, D. L, and r,.. and can be~ 
from well center to original aquifer (well radius or radiu~ '~i :_J:_evaluated from the analog results presented in the ne~t section. i 
casing plus thickness of gravel envelope or deveiopcd ~on'e'): -~~Ill.~: t~ansmissibili~ T of the aquifer is_ calculated by multi- • 

The terms L, y, R •• and r, are all expressed.iri- unit~ ~f. ';I:!~~~J~) by the thrckness D of the aqurfer or 

length. The effective radius R. is the equivalent radial qistan~ ·-.:,:;:.t.-*¥1~'i;...;;_.:::.;~.:~2:-· -~~[j • ·i 'j '(R. / ) 
1

- · · ~ 
over which the head lossy is dissipated in the flow system. The'·-:.·::-.~:(."~~p:~:-.T~,;,_ r. n • r. - ln Yn (6) 
value of R, depends on the geometry of the flow system. andit;_:;..~z~;F-~:f,"~;;:~:)E.:~~:":r.2~ ·.;:"· ·. t ·_ Jlr 

was determined for different values of H, L, D, and r.; (Figur~_:.:.:·~f!-€su~tfo~:basc~ on-_the assumption that the aquifer is, 
1) with a resistance network analog, as will be discussed in the :.-:":.iinifdriil~wlilidepth>;·.-~· • ";, .. ' · · . : - ~ 
next section. Equation (I) is based on the assu~ptio~s _that(i) ::.{'1it~J$£k~U~ ~~~~(6) 'are_ ~li~en~~onally correct. Thus K and i 
drawdown of the water table around the wellrs neghgrble, C2J'-t"·-~ an::'..e_xpressed rn· the· same· ·units as the length and time 

~ow ab<?ve the water table (in the capillary fringe) can_·~e-?fir~~~~_iS:t~:"~~e)!!~aii~ns;_ :-~~--. :'· -" : .i~~(f~ 
rgnored, (3) head losses as water enters the well (welll!)sses);~~1f~~~~~:'-~ :: '.·,- -~· · · _,,_':'~·~ 
are negligible, and (4) the aquifer is homogeneous a_na isC?~:i.~-:~~~~~~~-~~Y~L~ATI~-N-~F-~~ _ .. _ ~,-> i' 
tropic. These are the usual assumptions in the developmef!~·of..:_~::~aJ?~orR;, -e:xpressea as In Relr .. , were determined , 
equations for pumoed hole techniques [Bouwu and Jacli!o_ir~~-,- ~i~~le,drical~r~istance· network analog for different values Or . 
1974, and referen~e.:. 1nerein]. · · : _ _- -_:·~- :-:)~_q-.;,;-~.}~t' ~irid ·D.(Figure I), using_ the same assumptions as 

The value of r, in (I) represents the radial distance b~tween.-;_ _th~~~:for::. (():.'An ·axisymmetric sector of I rad was simulated 
the undisturbed aquifer and the well center. Thus r,. should_' 'l)j i:nc_twork· of electrica-l resistors. The vertical distance be
include gravel envelopes or 'devdoped' zones if they are much_.~ ~hvcen' the' n"O"des'was constant, but the radial distance between 
more permeable than the aquifer itself (Figure I). -- · :-._:_Y ,nodes in-creased with increasing distance from the center line 

The rate of rise, dy/dt, of the water level in the ·well after·- (Figure 1): This. yielded a network with the highest node 
suddenly removing a slug of water can be related to the inflow density near the well, where the head loss was greatest, and a 
Q by the equation · - ·decreasing node density toward the outer reaches of the sys-

2 tern. For a more detailed discussion of graded networks for • 
( ) representing axisymmetric flow systems, see Liebmann [ 1950]_ 

where rr.' is the cross-sectional area of the well where the . and Bouwu [1960]. 
water level is risif\i. The minus sign in (2) is introduced be- .The radial extent of the medium represented on the analog 
causey decreases as t increases. . was more than 60,000 times the largest r,., value used in the 

The term r. is the inside radius of the casing if the water level analyses. Thus the radial extent of the ~nalog system was 
is above the perforated or otherwise open portion of the well. essentially infinite, as evidenced by the fact that a reduction in 
If the water level is rising in the perforated section of the well, radial extent by several nodes did not have a measurable effect 
allowance should be made for the porosity outside the well _on the observed value of R,. · -· --- -------- ·-
casing if the hydraulic conductivity of the gravel envelope or The value orR. for an infinitely deep aquifer (D~ ~) ~as 
developed zone is much higher than that of the aquifer. In that determined by simulating an impermeable and then an in
case the (open) porosity in the permeable zone must be in- finitely permeable layer at a certain value of D. If this value of 
eluded in the cross-sectional area of the well. For example, if D is taken to be sufficiently large, the flow in the system wh~n 
the radius of the perforated casing is 20 em and the casing is the layer at D is taken as being impermeabl~ is only slightly 
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A Q T E S 0 L V R E S U L T S 

08/21/90 

PROBLEM DEFINITION 

Problem title: MW-15 bail test 

Knowns and Constants: 
No. of data points ............... 30 
Radius of well casing ......•..... 0.083 
Radius of well ................... 0.083 
Aquifer saturated thickness ...... 12.61 
Well screen length ............... 10 
Static height of water in well ... 12 
Log ( Re/Rw) . . . . . . . . . . . . . . . . . . . . . . . 3. 638 

ESTIMATION RESULTS 

Analytical method: Bouwer and Rice (unconfined aquifer slug test) 

PARAMETER ESTIMATES 

K = 
yO = 

Estimate 
3.9845[-002 +/-
7.9986E-001 +/-

Std. Error 
1.0212E-003 
1.1176E -002 

ANALYSIS OF MODEL RESIDUALS 

resi~ual • calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals ............... 30 
Number of estimated parameters .... 2 
Degrees of freedom. . . . . . . . . . . . . . . . 28 
Residual mean ..•........•••...•... 0.006719 
Residual standard deviation ....... 0.01332 
Residual variance ................. 0.0001773 

Model Residuals: 

Time Observed Calculated 
-------- ----------

0.0033 0.7 0.72017 
0.0066 0.67 0.64842 
0.0099 0.6 0.58383 
0.0133 0.53 0.52399 
0.0166 0.47 0.47179 

0.02 0.41 0.42344 
0.0233 0.39 0.38126 
0.0266 0.33 0.34327 

Residual Weight 
-------- ------
-0.020171 
0.021575 
0.016174 

0.0060058 
-0.0017919 
-0.013441 
0.0087434• 
-0.013274 

18:46:07 

1 
1 
1 
1 
1 
1 
1 
1 

,· :;;._,. .. 

... , 
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A Q T E S 0 L V 

A Program for 

Automatic Estimation of Aquifer Coefficients 

From Aquifer Test Data 

By: 

Glenn M. Duffield 
and 

James 0. Rumbaugh, III 

Geraghty & Miller Modeling Group 
1895 Preston White Drive, Suite 301 

Reston, VA 22091 

(703) 476 - 0335 

A Q T E S 0 L V is a user-friendly program designed to 
analyze data from aquifer tests automatically. Aquifer 
coefficients for a variety of aquifer test conditions can 
be estimated by A Q T E S 0 LV , including the following: 

o confined aquifers, unconfined aquifers, 
and leaky aquifers 

o pumping tests, injection tests, recovery tests, 
and slug tests 

Features: 

o Interactive, menu-driven program design 

o Nonlinear least-squares estimation of aquifer coefficients 

o Statistical analysis of results 

o Complete graphical display of results 

:<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

·ypE CURVE DATA 

K = 4.24952E-003 
yO = 2.63330E+000 

Time Drawdown Time Drawdown Time Drawdown 

J.OOOE+OOO 2.633E+000 1.400E+001 2.319E-022 
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0.03 1.46 1. 4819 -0.021873 1 
0.0333 1.33 1.4435 -0.1135 1 

0.05 1.12 1.264 -0.14401 1 
0.0666 1.05 1.1077 -0.057722 1 
0.0833 0.88 0.96999 -0.089987 1 

0.1 0.77 0.84938 -0.079377 1 
0.1166 0.7 0.74436 -0.044356 1 
0.1333 0.59 0.6518 -0.061802 1 

0.15 0.54 0.57076 -0.030756 1 
0.1666 0.49 0.50018 -0.010185 1 
0.1833 0.44 0.43799 0.002009 1 

0.2 0.37 0.38353 -0.013531 1 
0.2166 0.43 0.33611 0.093891 1 

~}: 0.2333 0.31 0.29432 0.015683 1 
-· 0.25 0.4 0.25772 0.14228 1 

0.2666 0.32 0.22586 0.094145 1 
0.2833 0.32 0.19777 0.12223 1 

0.3 0.2 0.17318 0.026819 1 
0.3166 0.23 0.15177 0.078232 1 

·~ 0.3333 0.24 0.1329 0.1071 1 
0.4167 0.13 0.068475 0.061525 1 

0.5 0.11 0.03531 0.07469 1 
·~·~ft"- 0.5833 0.06 0.018208 0.041792 1 

~~ 0.6667 0.09 0.0093817 0.080618 1 
0.75 0.06 0.0048378 0.055162 1 

0.8333 0.04 0.0024947 0.037505 1 
'' ·.· . 0.9167 0.03 0.0012854 0.028715 1 

.. •.1·' 

-.::-; 



10 

0. 

. E-002 
0. 

yO 831 ft 

0 

[]II 

0 

0 lllllll 0 0 

2. 

MW - 1 3 b a ' I : e s t 

0 0 0 0 0 
0 0 

4. 6. 

Time (min) 

a o o o o o 

8. 10. 

~--.~· 

...... _ . 

.. ~ .. 
r. 

·.•· 



~'c ~;\'l ( '>: ':(' 

'\::~;:'.{) 

m 

0 

.,. :; ~ "'.:' : ' 

Drawdown (ft) 

0 



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

A Q T E S 0 L V R E S U L T S 

08/23/90 

PROBLEM DEFINITION 

Problem title: MW-13 bail test 

Knowns and Constants: 
No. of data points ............... 59 
Radius of well casing ............ 0.083 
Radius of well ................... 0.083 
Aquifer saturated thickness ...... 11.59 
Well screen length ............... 10 
Static height of water in well ... 11.72 
log(Re/Rw) ....................... 3.798 

ESTIMATION RESULTS 

Analytical method: Bouwer and Rice (unconfined aquifer slug test) 

PARAMETER ESTIMATES 

K "" 
yO = 

Estimate 
1.0402E-002 +/-
1.8811E+000 +/-

Std. Error 
3.8235E-004 
3.0414E-002 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals ............... 35 
Number of estimated parameters .... 2 
Degrees of freedom ................ 33 
Residual mean ..................... 0.01996 
Residual standard deviation ....... 0.07374 
Residual variance ................. 0.005437 

Model Residuals: 

Time Observed Calculated 
-------- ----------

0.0033 1.92 1.8323 
0.0066 1.88 1.7849 
0.0099 1.82 1.7387 
0.0133 1. 74 1.6923 
0.0166 1.65 1.6485 

0.02 1.59 1.6045 
0.0233 1.58 1.563 
0.0266 l. 51 1.5225 

Residual Weight 
-------- ------

0.08766 
0.095111 
0.081334 
0.047705 

0.0015297 
-0.014504 
0.017047 

-0.012478 

15:55:21 

1 
1 
1 
1 
1 
1 
1 
1 

-: .. 

.--;:. -.~ 

~~fl]~:~~': 
·~·.•.; ;-.. : .. T..; 
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A Q T E S 0 L V R E S U L T S 

08/22/90 

PROBLEM DEFINITION 

~roblem title: MW-12 bail test, 2nd run 

:~nowns and Constants: 
~~ No. of data points ............... 19 
· ·· Radius of well casing ............ 0.083 

-::to-

;q;_ 
~--~ 

Radius of well ................... 0.083 
Aquifer saturated thickness ...... 15.61 
Well screen length ............... 10 
Static height of water in well ... 12.82 

1g(Re/Rw) ....................... 3.543 

ESTIMATION RESULTS 

·~nalytical method: Bouwer and Rice (unconfined aquifer slug test) 
.. ~ 
:/.:, 
. -:~ 

}ARAMETER ESTIMATES 

-~ ["':· 

-~} 

K = 
yO = 

Estimate 
3.7858E-002 +/-
8.2669E-001 +/-

Std. Error 
6.2754E-004 
7.3954E-003 

.:~LYSIS OF MODEL RESIDUALS 
, .. -~~!! 
:rtft;;-:·~'?~lua 1 = ca 1 cul a ted - observed 
.:~-:)!~~~ted residual = residual * weight 

· 'e-rghted Residua 1 Statistics: 
··~ Number of residuals ............... 19 

Number of estimated parameters .... 2 
Degrees of freedom ................ 17 
Residual mean ..................... 0.00274 
Residual standard deviation ....... 0.008932 
Residual variance ................. 7.978E-005 

Model Residuals: 

Time Observed Calculated 
-------- ----------

0.0033 0.75 0.74625 
0.0066 0.68 0.67364 
0.0099 0.6 0.6081 
0.0133 0.56 0.54723 
0.0166 0.49 0.49398 

0.02 0.44 0.44454 
0.0233 0.39 0.40128 
0.0266 0.35 0.36224 

Residual Weight 
-------- ------
0.0037481 
0.0063585 
-0.008096 
0.012772 

-0.0039827 
-0.004537 
-0.011283 
-0.012239 

18:04:00 

1 
1 
1 
1 
1 
1 
1 
1 



(Y) ur /f. th-<;lc:r 

0.03 0.33 0.32598 0.0040201 1 
0.0333 0.3 0.29426 0.005738 1 'c 

0.05 0.17 0.17529 -0.0052898 1 
0.0666 0.11 0.10474 0.0052567 1 

_, 

0.0833 0.07 0.062395 0.0076051 1 ~.;~; 

0.1 0.04 0. 037168 0.0028318 1 
0.1166 0.04 0.02221 0.01779 1 ::,.!""~, 

t;.·, 

0.1333 0.02 0.01323 0.0067699 1 ~~-!:-, 

0.15 0.02 0.0078811 0.012119 1 
0.1666 0.01 0.0047093 0.0052907 1 
0.1833 0.01 0.0028053 0.0071947 1 ti.1 

~ 
{t-..; 
.',.p 

~-·· ... 

.o;._· 
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m 

~ 
::t 

0" 
-l "' 
3 
ro 

ro 
3 Ill 

:::l 

'" :J 
Q_ 

c 



;?Jw --; J ,.._;. U<A--\.. J .__.......,.___ 

0.03 1. 29 1.2904 -0.00036862 1 
0.0333 1.27 1.269 0.0010459 1 

0.05 1.15 1.1659 -0.015912 1 
0.0666 1.06 1.0718 -0.011781 1 
0.0833 0.97 0.98475 -0.014751 1 

0.1 0.89 0.90479 -0.014787 1 
0.1166 0.82 0.83174 -0.011738 1 ";t-.l 

0.1333 0.74 0.7642 -0.024199 1 ~;"-!. 
.· .. 

0.15 0.69 0.70214 -0.012145 1 
0.1666 0.63 0.64546 -0.015456 1 
0.1833 0.58 0.59304 -0.013044 1 

~ 
0.2 0.54 0.54489 -0.0048878 1 

0.2166 0.5 0.5009 -0.00089575 1 
0.2333 0.46 0.46022 -0.00022202 1 

~:""· 

~'--:-~!~ 

0.25 0.43 0.42285 0. 0071489 1 
;,;_.. 

~--.: 

0.2666 0.4 0.38871 0.011288 1 
0.2833 0.37 0.35715 0.012852 1 '· -.-

0.3 0.34 0.32815 0.011853 1 
0.3166 0.32 0.30165 0.018347 1 
0.3333 0.29 0.27716 0.012842 1 
0.4167 0.2 0.18157 0.018428 1 

0.5 0.14 0.11901 0.020988 1 .... "<~.'· .... 

0.5833 0.09 0.078006 0.011994 1 
0.6667 0.07 0.051103 0.018897 1 --t) 

0.75 0.04 0.033496 0.0065041 1 ~ 
0.8333 0.03 0.021955 0.0080451 1 
0.9167 0.02 0.014383 0.0056169 1 ·~ 

1 0.01 0.0094274 0.00057258 1 
¥,_:{ 
I .. ~, 

1.0833 0.01 0.0061792 0.0038208 1 
'··,.i 

1_~;f~f:·~j~ 
!~~-~-~) ~-~·;;, 
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A Q T E S 0 L V R E S U L T S 

08/23/90 

PROBLEM DEFINITION 

Problem title: MW-8 pressure test 

Knowns and Constants: 
No. of data points ............... 28 
Radius of well casing ............ 0.083 
Radius of well ................... 0.083 
Aquifer saturated thickness ...... 100 
Well screen length ............... 5 
Static height of water in well ... 28.07 
Log (Re/Rw) ....................... 3. 346 

ESTIMATION RESULTS 

Analytical method: Bouwer and Rice (unconfined aquifer slug test) 

PARAMETER ESTIMATES 

K = 

yO "" 

Estimate 
4.3125E-002 +/-
4.4403E+000 +/-

Std. Error 
2.2305E-004 
1.0547E-002 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals ............... 28 
Number of estimated parameters .... 2 
Degrees of freedom ................ 26 
Residual mean ..................... 0.005056 
Residual standard deviation ....... 0.01708 
Residual variance ................. 0.0002919 

Model Residuals: 

Time Observed Calculated 
-------- ----------

0.0033 4.18 4.1745 
0.0066 3.92 J.9245 
0.0099 3.68 3.6895 
0.0133 3.48 3.4621 
0.0166 3.27 3.2548 

0.02 3.08 3.0542 
0.0233 2.89 2.8714 
0.0266 2.68 2.6994 

Residual Weight 
-------- ------
0.0055344 

-0.0045152 
-0.0095309 

0.017867 
0.015166 
0.025772 
0.018647 

-0.019428 

14:50:55 

1 
1 
1 
1 
1 
1 
1 
1 

.:-• 

.....A:~ 
~~; ..., 

.:~·~ ....... 
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APPENDIX I 

Aquifer Test Results 



--------

I"! (.0· : '-~ 

0.03 1. 72 1. 7106 0.0094158 1 
0.0333 1.7 1.681 0.018988 1 

0.05 1.52 1.539 -0.01902 1 
0.0666 1.39 1.4098 -0.019767 1 
0.0833 1.26 1. 2907 -0.030686 1 

0.1 1.16 1.1817 -0.021664 1 
0.1166 1.06 1.0824 -0.022423 1 
0.1333 0.98 0.99099 -0.010993 1 

0.15 0.89 0.90729 -0.017285 1 
0.1666 0.82 0.83109 -0.011088 1 
0.1833 0.75 0.76089 -0.010887 1 

0.2 0.69 0.69662 -0.0066163 1 
0.2166 0.64 0.63811 0.0018885 1 
0.2333 0.59 0.58421 0.0057887 1 

0. 25 0.54 0.53486 0.005136 1 
0.2666 0.5 0.48994 0.010056 1 
0.2833 0.46 0.44856 0. 011441 1 

0.3 0.42 0.41067 0.0093298 1 
0.3166 0.39 0.37618 0.01382 1 

- --;·-; 0.3333 0.36 0.34441 0.015595 1 
0.4167 0.25 0.22165 0.028351 1 

0.5 0.17 0.14272 0.027278 1 
0.5833 0.12 0.091901 0.028099 1 

---, "------ 0.6667 0.09 0.059145 0.030855 1 :-1 
0.75 0.06 0.038084 0.021916 1 

0.8333 0.05 0.024523 0.025477 1 
0.9167 0.03 0.015782 0.014218 1 

1 0.02 0.010162 0.0098378 1 
1.0833 0.02 0.0065436 0.013456 1 
1.1667 0.01 0.0042113 0.0057887 1 

1.25 0.01 0. 0027117 0.0072883 1 
1. 3333 0.01 0.0017461 0.0082539 1 
1.4166 0.01 0.0011243 0.0088757 1 

1.5 0.01 0.00072358 0.0092764 1 
.. -
~---??::, 

:~ 
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A Q T E S 0 L V R E S U L T S 

08/22/90 

PROBLEM DEFINITION 

Problem title: MW-10 Pressure Test 

Knowns and Constants: 
No. of data points ............... 29 
Radius of well casing ............ 0.083 
Radius of well ................... 0.083 
Aquifer saturated thickness ...... 100 
Well screen length ............... 5 
Static height of water in well ... 12.62 
Log(Re/Rw) ....................... 3.04 

ESTIMATION RESULTS 

Analytical method: Bouwer and Rice (unconfined aquifer slug test) 

PARAMETER ESTIMATES 

K = 
yO = 

Estimate 
4.5807E-002 +/-
5.6307E+000 +/-

Std. Error 
2.2526E-004 
1.3216E-002 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals ...•........... 29 
Number of estimated parameters .... 2 
Degrees of freedom ................ 27 
Residual mean ..................... 0.00904 
Residual standard deviation ....... 0.01952 
Residual variance ................. 0.0003811 

Model Residuals: 

Time Observed Calculated 
-------- ----------

0.0033 5.23 5.2386 
0.0066 4.87 4.8738 
0.0099 4.53 4.5344 
0. 0133 4.22 4.2094 
0.0166 3.91 3.9163 

0.02 3.64 3.6357 
0.0233 3.41 3.3825 
0.0266 3.15 3.147 

Residual Weight 
-------- ------
-0.0085832 
-0.0037991 
-0.0044163 

0.010551 
-0.006328 
0.0043426 
0.027508 

0.0030453 

18:18:30 

1 
1 
1 
1 
1 
1 
1 
1 



-

0.03 
0.0333 

0.05 
0.0666 
0.0833 

0.1 
0.1166 
0.1333 

0.15 
0.1666 
0.1833 

0.2 
0.2166 
0.2333 

0.25 
0.2666 
0.2833 

0.3 
0.3166 
0.3333 
0.4167 

2.93 
2.72 
1.86 
1. 29 
0.89 
0.62 
0.45 
0.31 
0.23 
0.16 
0.12 
0.1 

0.07 
0.07 
0.05 
0.04 
0.04 
0.04 
0.02 
0.02 
0.02 

2.9214 
2. 718 

1.8863 
1.312 

0.91055 
0.63194 
0.43953 
0.30504 
0.21171 
0.14725 
0.10219 

0.070923 
0.04933 

0.034236 
0.02376 

0.016526 
0.011469 

0.0079598 
0.0055363 
0.0038423 

0.00061999 

0.0085774 
0.0020081 
-0.026328 
-0.022007 
-0.020553 
-0.011938 
0.010465 
0.004956 
0.018295 
0.012752 
0.017807 
0.029077 
0.02067 

0.035764 
0.02624 

0.023474 
0.028531 
0.03204 

0.014464 
0.016158 
0.01938 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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A Q T E S 0 L V R E S U L T S 

08/22/90 

PROBLEM DEFINITION 

roblem title: MW-11 bail test-first run 

Knowns and Constants: 
No. of data points ............... 35 
Radius of well casing ............ 0.083 
Radius of well ................... 0.83 
Aquifer saturated thickness ...... 16.84 
Well screen length ............... 10 
Static height of water in well ... 14.02 

-- · ,g(Re/Rw} ....................... 1. 726 

ESTIMATION RESULTS 
. . : 

·~alytical method: Bouwer and Rice (unconfined aquifer slug test) 
.--, 
·~-· 

.IARAMETER ESTIMATES 

K = 
yO = 

Estimate 
2.6388E-003 +/-
1.2042E+000 +/-

Std. Error 
1.5564E-005 
2.9491E-003 

{~~ALYSIS OF MODEL RESIDUALS 

:~>~·~?:::1ua 1 = ca 1 cul a ted - observed 
~~;:~ted residual = residual * weight 

... erynted Re.::.:~ ... al Statistics. 
Number of residuals ............... 35 
Number of estimated parameters .... 2 

_ Degrees of freedom ................ 33 
. ! Residual mean ..................... -0.000231 
· Residual standard deviation ....... 0.008365 

Residual variance ................. 6.997E-005 

Model Residuals: 

Time Observed Calculated 
-------- ----------

0.0033 1.18 1.1867 
0.0066 1.16 1.1694 
0.0099 1.16 1.1524 
0.0133 1.14 1.1352 
0.0166 1.12 1.1187 

0.02 1.11 1.1019 
0.0233 1.09 1.0859 
0.0266 1.08 1.0701 

Residual Weight 
-------- ------
-0.0066553 
-0.0094058 
0.0075929 
0.0048483 
0.0013491 
0.0080991 
0.0041165 
0.0099011 

18:07:39 

1 
1 
1 
1 
1 
1 
1 
1 



f'/tA./ II V ~I t 7 C--U I 

0.03 1.06 1. 0541 0.0059241 1 
0.0333 1.05 1.0388 0.01P46 1 

0.05 0.96 0.96456 -0.0045628 1 
0.0666 0.89 0.89607 -0.0060685 1 
0.0833 0.82 0.83207 -0.012069 1 

0.1 0.76 0. 77264 -0.01264 1 
0.1166 0.7 0. 71777 -0.017774 1 
0.1333 0.66 0.66651 -0.0065087 1 

0.15 0.61 0.6189 -0.0089047 1 
0.1666 0.57 0.57496 -0.0049558 1 
0.1833 0.53 0.53389 -0.0038908 1 

0.2 0.5 0.49576 0.0042412 1 
0.2166 0.46 0.46055 -0.00055454 1 
0.2333 0.43 0.42766 0.0023396 1 

0.25 0.4 0. 39712 0.0028843 1 
0.2666 0.37 0.36892 0.0010838 1 
0.2833 0.35 0.34257 0.0074329 1 

0.3 0.33 0.3181 0.0119 1 
0.3166 0.31 0.29551 0.014489 1 
0.3333 0.29 0.27441 0.015595 1 
0.4167 0.19 0.18953 0.00047136 1 

0.5 0.13 0.13096 -0.00096345 1 
0.5833 0.09 0.090495 -0.00049517 1 
0.6667 0.06 0.062504 -0.002504 1 

·-..._.1- ··. 

0.75 0.04 0.04319 -0.00319 1 :;._.; 

0.8333 0.02 0.029844 -0.0098441 1 
0.9167 0.01 0. 020613 -0.010613 1 

~ 
~ 
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A Q T E S 0 l V R E S U l T S 

08/23/90 

PROBLEM DEFINITION 

Problem title: MW-1I bail test--2nd run 

Knowns and Constants: 
No. of data points ............... 37 
Radius of well casing ............ 0.083 
Radius of well ................... 0.083 
Aquifer saturated thickness ...... 16.94 
Well screen length ............... IO 
Static height of water in well ... 14.I2 
Log{Re/Rw) ....................... 3.594 

ESTIMATION RESULTS 

Analytical method: Bouwer and Rice (unconfined aquifer slug test) 

PARAMETER ESTIMATES 

K = 
yO = 

Estimate 
6.2788E-003 +/-
1.5024E+000 +/-

Std. Error 
4.3647E-005 
4.4407£-003 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals ............... 37 
Number of estimated parameters .... 2 
Degrees of freedom ................ 35 
Residual mean ..................... 0.002433 
Residual standard deviation ....... 0.01221 
Residual variance ......•.......... 0.0001491 

Model Residuals: 

Time Observed Calculated 
-------- ----------

0.0033 1.48 1.4775 
0.0066 1.46 1.4529 
0.0099 1.43 1. 4288 
0.0133 1.42 1.4044 
0.0166 1.39 1.3811 

0.02 1.36 1. 3575 
0.0233 1.35 1.335 
0.0266 1.32 1.3128 

Residual Weight 
-------- ------
0.0025334 
0.007053 

0.0011656 
0.015591 

0.0088977 
0.0025066 
0.015035 

0.0071898 

11:16:36 

1 
1 
I 
1 
1 
I 
1 
1 
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r 
r where: 

r. 

117 

t..B = p x 1 vector of parameter corrections 

X = n x p matrix of sensitivity coefficients 

xr = p X n transpose of X 

XrX = p X p variance-covariance matrix 

" 
t.. Y = n x 1 vector of residuals (y; - y.) 

Appendix B 

(B.S) 

rr-- To improve the conditioning of the variance-covariance matrix, the Marquardt 
:·:~ correction factor is added: 

r>iB~; 

r~. 

l.J 
~ -: 

I 
l' 
i 

._ 

(B.6) 

where: 

>. ~ Marquardt correction factor 

I = identity matrix 

The Marquardt correction factor is added when parameter corrections computed by the 
Gauss-Newton method (equation B.5) fail to achieve a reduction in the residual sum of 
squares (equation B.4 ). Marquardt iterations start with a sufficiently small value of >.. 
Larger values of>. are_ added until equation B.4 is reduced. The algorithm terminates when 
equation B.4 is minimized. 

Weighted least-squares estimation is accomplished by modifying equation B.5 as 
follows: 

where: 

W = n x n nonsingular symmetric matrix obtained from w r w 

w = n x n diagonal matrix of weights 

(B.7) 

Thus, assigning a larger weight to a measurement results in greater influence in the 
regression equation. 
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BAILD~N TEST RESULTS FOR: M~-1 

ACS RI/FS Site 

~ELL INFORMATION 

Casing Diameter (in) 
Effective Casing RADIUS (in)(rc) 
Screen Diameter (in) 
Effective RADIUS Cin)(rw) 
Screen Length (ft)(L) 
Aquifer Thickness (ft)(D) 
~ell Penetration (ft)(H) 

CALCULATED PARAMETERS 

L I rw 
A 

B 
c 
ln ((D·h)/rw) 
ln (ReI rw) Fully Penetrating 
ln (Re 1 rw)Partially Penetrating 
ln (ReI rw)Partially Penetrating(>6) 
1/t * ln (Yo /Yt) 

RESULTS 

Hydraulic Conductivity Fully·P 
Hydraulic Conductivity Partial·P 
Hydraulic Conductivity Partial·P (>6) 

Transmissivity Fully·P 
Transmissivity Partial·P 
Transmissivity Partial·P (>6) 

2 
1.0 
2.0 
1.0 

10.0 
11.4 
10.9 

120.0 
4.90 
0.80 
4.8 

1.79 
3.76 
3.59 

NA 
2.82 

FT/MIN 

3.68E·03 
3.51E·03 

NA 

FT /DAY GPO/SQ. FT 

5.30E+OO 3.97E+01 
5.06E+OO 3.78E+01 

NA NA 

CM/SEC 

1.87E·03 
1.78E·03 

NA 

SQ.M/MIN SQ.FT/DAY GPD/FT SQ.M/SEC 

4.ZOE·02 60.4 452.1 6.50E·05 
4.01E·02 57.7 431.4 6.20E·05 

NA NA NA NA 
.......................................................................................................................................... -................................................. 

Depth ~ater Natural Log of REGR 
to level ~ater Level LINE 

Time (min) ~ater Change Change CALC . 
... .. .. .. .. .. .. ... - ................ -

Regression Output: 0 6.06 0.00 
Constant 0.378 0.0033 6.21 0.15 ·1.90 0.37 
Std Err of Y Est 0.005 0.0066 6.43 0.37 ·0.99 0.36 
R Squared 0.997 0.0099 10.52 4.46 1.50 0.35 
No. of Observations 5 0.0133 8.70 2.64 0.97 0.34 
Degrees of Freedom 3 0.0166 7.82 1.76 0.57 0.33 

0.02 8.14 2.08 0.73 0.32 
X Coefficient(s) ·2.8178 0.0233 6.97 0.91 ·0.09 0.31 
Std Err of Coef. 0.0914 0.0266 7.70 1.64 0.49 0.30 

0.03 7.36 1.30 0.26 0.29 
0.033 7.42 1.36 0.31 0.31 0.28 
0.05 7.36 1.30 0.26 0.26 0.24 

0.067 7.29 1.23 0.21 0.21 0.19 
0.083 7.25 1.19 0 ·-. ' 0.17 0.14 

0.1 7.19 1.13 0.12 0.12 0.10 
0.117 7.15 1.09 0.09 0.05 
0.133 7.11 1.05 0.05 0.00 
0.15 7.07 1.01 0.01 ·0.04 

0.167 7.03 0.97 ·0.03 ·0.09 
0.183 7.01 0.95 ·0.05 ·0.14 



Depth '.later ~at ural Log of REGR 
to level \later Level Ll~E 

-:~· 

Time (min) \later Change Change CALC • 
.............. ------·--

0.2 6.98 0.92 -0.08 -0.19 
..... 

0.217 6.95 0.89 -0.12 -0.23 
0.23 6.92 0.86 -0.15 -0.27 
0.25 6.89 0.83 ·0. 19 -0.33 
0.27 6.86 0.80 -0.22 -0.38 

;, 

0.28 6.85 0.79 -0.24 -0.41 .... J, 

0.3 6.83 o.n -0.26 -0.47 
0.32 6.81 0.75 -0.29 -0.52 .r.: 

'* 0.33 6.79 o. 73 -0.31 -0.55 :e 
0.42 6.70 0.64 -0.45 -0.81 
0.5 6.63 0.57 -0.56 -1.03 .. 

0.58 6.57 0.51 -0.67 -1 .26 . 
0.67 6.52 0.46 -0.78 -1.51 
0.75 6.47 0.41 -0.89 -1.74 
0.83 6.43 0.37 -0.99 -1.96 
0.92 6.40 0.34 -1.08 ·2.21 

6.37 0.31 . t. 17 -2.44 
1.08 6.34 0.28 -1.27 -2.67 

~ 1.17 6.32 0.26 -1.35 ·2.92 ";'' 
1.25 6.29 0.23 ·1.47 ·3. 14 ' 

'-1.33 6.27 0.21 ·1.56 -3.37 
1.42 6.25 0.19 -1.66 ·3.62 
1.5 6.24 0.18 -1.71 -3.85 ~ 

' 1.58 6.23 0.17 -1. T7 -4.07 ,_ 

1.67 6.22 0.16 -1.83 -4.33 
1.75 6.20 0.14 -1.97 -4.55 
1.83 6.19 0.13 -2.04 -4.78 
1.92 6.18 0.12 -2.12 ·5.03 

2 6.17 0.11 -2.21 ·5.26 
2.5 6.14 0.08 ·2.53 t: .. 

3 6.12 0.06 -2.81 t~ 
~ 

3.5 6.11 0.05 -3.00 
4 6.10 0.04 -3.22 

t~~f 4.5 6.10 0.04 -3.22 
-~~> 

5 6.10 0.04 -3.22 
'5.5 6.10 0.04 -3.22 

6 6.09 0.03 
=========-= 

MIN: 6.06 
MAX: 10.52 

:> 

(: 
i.. 

•·. 
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SLUG TEST METHOD FOR UNCONFINED AQUIFERS 
(continued) 

DEFINITION OF TERMS: 

land surface 

water table 

H 

l 

well 

:·:·:·.1 l 
....___ __ ~~~ 

:-:-:.· 

IMPERMEABLE BASE 

b 

Appendix A 
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APPENDIX B: NONLINEAR PARAMETER ESTIMATION 

AQTESOL V performs nonlinear weighted least-squares parameter estimation using 
the Gauss-Newton linearization method. To improve the convergence of the method from 
poor initial guesses for the unknown parameters, the Marquardt correction factor is 
included (Marquardt, 1963). 

In the Gauss-Newton method of parameter estimation, the parameter corrections 
necessary to minimize the difference between observed and estimated values of the 
response variable can be expressed as a Taylor series expanded about the current estimated 
value as follows: 

A av a'l,y 2 • _fl. 
Y; = y, + ab t.b + 2! B2b(t.b) + 3! a3b(t.b)

3 

• • • 
(B.l) 

where: 

Y; = ith observed value of response variable 
A 

y, = estimate of ith value of response variable 
" " 

Ab = parameter correction, b1 
- b0 

" b, = updated estimate of the unknown parameter 
" b0 = current estimate of the unknown parameter 

Equation B.l can be linearized by truncating the Taylor series after the first derivative: 

( 

.. 
(1.,; 

(B.2) :~()r-: 

Thus, for p unknown parameters, the general linearized equation for computing parameter 
corrections is written as follows: 

(B.3) 

Equation B.3 is written for each observed value of the response variable. The partial 
derivatives of the response variable with respect to the unknown parameters are known as 
sensitivity coefficients. The resulting system of linearized equations is solved iteratively 
until convergence is achieved. The objective function for this minimization problem is the 
sum of squared residuals given by: 

" " 
RSS = 2: (yi - yy (B.4) 

In matrix form, Gauss-Newton method computes parameter corrections as follows: 

-
•,,.,I 

•·-""' 
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AQTESOLV 105 Appendix A 

SLUG TEST ~tETHOD FOR UNCOI'iFI:!\cD AQlTIFERS 

REFERENCE: Bouwer, H. and R. C. Rice, 1976. A slug test method for determining 

SOLUTION: 

hydraulic conductivity of unconfined aquifers with completely 
or partially penetrating wells, \Vater Resources Research, vol. 
12, no. 3, pp. 423-428. 

2 K L t ln s - ln s = -,...-....,.--,--..,.. 
0 t rc2 ln(r,/r...) 

where: 

s = 0 
initial drawdown in well due to instantaneous removal of water from 
well [L] 

S1 = drawdown in well at time t (L] 

L = length of well screen (L] 

r c = radius of well casing [L] 

ln(r./rw) = empirical "shape factor" determined from tables provided in Bouwer 
and Rice (1976) 

r, = equivalent radius over which bead loss occurs [L] 

rw= radius of well (including gravel pack) [L] 

H = static height of water in well [L] 

b = saturated thickness of aquifer 
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BAILD~N TEST RESULTS FOR: M~-2 

ACS RI/FS Site 

WELL INFORMATION 

Casing Diameter (in) 
Effective Casing RADIUS (in)(rc) 
Screen Diameter (in) 
Effective RADIUS (in)(rw) 
Screen Length (ft)(L) 
Aquifer Thickness (ft)(D) 
Well Penetration (ft)(H) 

CALCULATED PARAMETERS 

L I rw 
A 

B 
c 
ln ((D·h)/rw) 
ln (ReI rw) Fully Penetrating 
ln CRe I rw)Partially Penetrating 
ln (Re I rw)Partially Penetrating(>6) 
1/t * ln (Yo /Yt) 

RESULTS 

Hydraulic Conductivity Fully·P 
Hydraulic Conductivity Partial-P 
Hydraulic Conductivity Partial·P (>6) 

2 
1.0 
2.0 
1.0 

10.0 
15.1 
12.6 

120.0 
4.90 
0.80 
4.8 

3.40 
3.86 
3.54 

NA 
2.39 

FT/MIN 

3.21E·03 
2.94E·03 

NA 

FT/DAY GPD/SC.FT 

4.62E+OO 3.45E+01 
4.23E+OO 3.17E+01 

NA NA 

CM/SEC 

1.63E·03 
1.49E·03 

NA 

SQ.M/MIN SC.FT/DAY GPO/FT SQ.M/SEC 

----------------------···-------------------------------------------------······················· 
Transmissivity Fully·P 4.84E·02 69.7 521.6 7 .50E-05 
Transmissivity Partial-P 4.44E·02 63.9 478.2 6.87E-05 
Transmissivity Partial-P (>6) NA NA NA NA 

---------------------------------------------------·-··-------···--------························ 
Depth \later Natural Log of REGR 

to level Water level LINE 
Time (min) \later Change Change CALC. 

. . . . -.. -.. .. -... -... 

Regression OUtput: 0 7.18 0.09 -2.41 0.34 
Constant 0.337 0.0033 7.20 0.11 -2.21 0.33 
Std Err of Y Est 0.007 0.0066 7.20 0.11 -2.21 0.32 
R Squared 0.998 0.0099 7.17 0.08 -2.53 0.31 
No. of Observations 12 0.0133 11.21 4.12 1.42 0.31 
Degrees of Freedom 10 0.020 10.25 3.16 1.15 0.29 

0.027 9.68 2.59 0.95 0.27 
X Coefficient(s) -2.3940 0.033 9.11 2.02 0.70 0.26 
Std Err of Coef. 0.0340 0.050 8.33 1.24 0.22 0.22 0.22 

0.067 8.30 1.21 0.19 0.19 0.18 
0.083 8.24 1.15 0.14 0.14 0.14 
0.100 8.19 1.10 0.10 0.10 0.10 
0.117 8.15 1.06 0.06 0.06 0.06 
0.133 8.10 1.01 0.01 0.01 0.02 
0.150 8.06 0.97 -0.03 -0.03 -0.02 
0.167 8.03 0.94 -0.06 -0.06 -0.06 
0.183 7.99 0.90 ·0.11 -0.11 -0.10 



Depth IJater Natural Log of REGR 
to level IJater Level LINE 

Time (min) IJater Change Change CALC. 
----·---- ....................... 

0.200 7.96 0.87 -0.14 -0.14 -0.14 
0.217 7.93 0.84 -0.17 -0.17 -0.18 

":".·· 

0.230 7.90 0.81 -0.21 -0.21 -0.21 
0.250 7.87 0.78 -0.25 -0.26 
0.270 7.84 0.75 -0.29 -0.31 ~ · ... 

0.280 7.82 0.73 -0.31 -0.33 
0.300 7.80 0.71 -0.34 -0.38 -·~·:-

0.320 7.n 0.68 -0.39 -0.43 
0.330 7.76 0.67 -0.40 -0.45 .. ~--
0.420 7.66 0.57 -0.56 ;0.67 
0.50 7.59 0,50 -0.69 ·0.86 
0.58 7.52 0.43 -0.84 -1.05 
0.67 7.47 0.38 -0.97 -1.27 
0.75 7.43 0.34 -1.08 -1.46 
0.83 7.40 0.31 -1.17 -1.65 
0.92 7.37 0.28 -1.27 -1.86 ;.;_ 

1.00 7.35 0.26 -1.35 -2.06 
1.08 7.33 0.24 -1.43 -2.25 

~·· 1.17 7.31 0.22 -1.51 -2.46 
. ~ .. 

1.25 7.30 0.21 -1.56 -2.65 .._ .... 
1.33 7.29 0.20 -1.61 -2.85 
1.42 7.28 0.19 -1.66 -3.06 ,. 

1.50 7.27 0.18 -1.71 -3.25 
1.58 7.26 0.17 -1.77 -3.44 ·:~ 

1.67 7.26 0.17 -1.77 -3.66 
1.75 7.25 0.16 -1.83 -3.85 
1.83 7.25 0.16 -1.83 -4.04 
1.92 7.25 0.16 -1.83 -4.26 
2.0 7.24 0.15 -1.90 -4.45 
2.5 7.22 0.13 -2.04 -5.65 .! 

&~: ========== ~ 

MIN: 7.17 
MAX: 11.21 ~~:; 

.. 

... 
~ 
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Slug Test at MW-2 
Slope for Permeability Calculation 
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BAILD~N TEST RESULTS FOR: M~-3 

ACS RI/FS Site 

~ELL INFORMATION 

Casing Diameter (in) 
Effective Casing RADIUS (in)(rc) 
Screen Diameter (in) 
Effective RADIUS Cin)(rw) 
Screen Length Cft)(L) 
Aquifer Thickness (ft)(D) 
~ell Penetration (ft)(H) 

CALCULATED PARAMETERS 

L I rw 
A 

B 
c 
ln ((D·h)lrw) 
ln (Re I rw) Fully Penetrating 
ln (ReI rw)Partially Penetrating 
ln (ReI rw)Partially Penetrating(>6) 
11t * ln (Yo IYt) 

RESULTS 

Hydraulic Conductivity Fully·P 
Hydraulic Conductivity Partial·P 
Hydraulic Conductivity Partial·P (>6) 

Transmissivity Fully·P 
Transmissivity Partial·P 
Transmissivity Partial·P (>6) 

2 
1.0 
2.0 
1.0 
9.5 

11.6 
11.6 

114.0 
NA 
NA 

4.7 
·13.63 

3.79 
NA 
NA 

3.03 

FT/MIN 

4.19E·03 
NA 
NA 

FTIDAY GPDISQ.FT 

6.03E+OO 4.51E+01 
NA NA 
NA NA 

CMISEC 

2.13E·03 
NA 
NA 

SQ.MIMIN SQ.FTIDAY GPDIFT SC.M/SEC 

4.86E·02 70.0 523.4 7.52E·05 
NA NA NA NA 
NA NA NA NA 

................................................................................................................ 
Depth Water Natural log of REGR 

to level Water Level LINE 
Time (min) ~ater C~:~ge Change CALC. 

............... ............. -.... 
Regression Output: 0 4.84 0.21 ·1.56 0.26 

Constant 0.257 0.0033 5.08 0.45 ·0.80 0.25 
Std Err of Y Est 0.005 0.0066 7.27 2.64 0.97 0.24 
R Squared 0.999 0.0099 7.07 2.44 0.89 0.23 
No. of Observations 11 0.0133 5.93 1.30 0.26 0.22 
Degrees of Freedom 9 0.020 6.07 1.44 0.36 0.20 

0.027 6.31 1.68 0.52 0.18 
X Coefficient(s) ·3.0270 0.030 5.65 . 1.02 0.02 0.17 
Std Err of Coef. 0.0312 0.033 5.57 0.94 ·0.06 0.16 

0.050 5.69 1.06 0.06 o. 11 
0.067 5.68 1.05 0.05 0.05 0.05 
0.083 5.64 1.01 0.01 0.01 0.01 
0.100 5.59 0.96 ·0.04 ·0.04 ·0.05 
0.117 5.54 0.91 ·0.09 ·0.09 ·0.10 
0.133 5.49 0.86 ·0. 15 ·0. 15 ·0.15 
0.150 5.45 0.82 ·0.20 ·0.20 ·0.20 
0.167 5.41 0.78 ·0.25 ·0.25 ·0.25 
0.183 5.37 0.74 ·0.30 ·0.30 ·0.30 



Depth \later Natural Log of REGR 
to level \later Level LINE 

Time (min) \later Change Change CALC • 
_ .. _ ................. .......................... 

0.200 5.33 0.70 -0.36 -0.36 ·0.35 
0.217 5.30 0.67 ·0.40 -0.40 ·0.40 ~t.-J 

0.230 5.28 0.65 ·0.43 -0.43 ·0.44 
.·.··i 

0.250 5.25 0.62 -0.48 ·0.50 
0.270 5.23 0.60 -0.51 ·0.56 
0.280 5.21 0.58 ·0.54 ·0.59 ~SJ 
0.300 5.18 0.55 -0.60 -0.65 
0.320 5.16 0.53 -0.63 -0.71 
0.330 5.15 0.52 -0.65 ·0.74 
0.420 5.08 0.45 -0.80 -1.01 '""~''" 

0.50 5.02 0.39 -0.94 -1.26 
0.58 4.99 0.36 ·1.02 -1.50 -:~\ 

0.67 4.96 0.33 -1.11 -1.n 
0.75 4.94 0.31 ·1. 17 -2.01 
0.83 4.92 0.29 ·1.24 -2.26 
0.92 4.91 0.28 -1.27 -2.53 
1.00 4.91 0.28 ·1.27 -2.n 
1.08 4.89 0.26 -1.35 -3.01 
1.17 4.89 0.26 -1.35 -3.29 

~ 1.25 4.89 0.26 -1.35 -3.53 .::.:.: 
1.33 4.88 0.25 ·1.39 -3.n ~ 
1.42 4.87 0.24 -1.43 -4.04 
1.50 4.87 0.24 -1.43 ·4.28 ~ r 1.58 4.87 0.24 ·1.43 -4.53 i: 1.67 4.87 0.24 -1.43 -4.80 
1.75 4.87 0.24 -1.43 -5.04 
1.83 4.87 0.24 -1.43 -5.28 
1.92 4.87 0.24 -1.43 -5.56 
2.0 4.87 0.24 -1.43 ·5.80 
2.5 4.86 0.23 -1.47 -7.31 

~~ 3.0 4.86 0.23 ·1.47 -8.82 ~~ ========== ..... 
MIN: 4.84 
MAX: 7.27 ·~g~~~ 

........ 

'-.._./. 
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BAILDOYN TEST RESULTS FOR: M~-4 

ACS RIIFS Site 

WELL INFORMATION 

Casing Diameter (in) 
Effective Casing RADIUS (in)(rc) 
Screen Diameter (in) 
Effective RADIUS (in)(rw) 
Screen Length (ft)(L) 
Aquifer Thickness (ft)(D) 
Well Penetration Cft)(H) 

CALCULATED PARAMETERS 

L I rw 
A 

8 
c 
ln ((D·h)lrw> 
ln (Re 1 rw) Fully Penetrating 
ln (Re I rw)Partially Penetrating 
ln (ReI rw)Partially Penetrating(>6) 
11t * ln (Yo IYt) 

RESULTS 

Hydraulic Conductivity Fully·P 
Hydraulic Conductivity Partial·P 
Hydraulic Conductivity Partial·P (>6) 

Transmissivity Fully·P 
Transmissivity Partial·P 
Transmissivity Partial·P (>6) 

2 
1.0 
2.0 
1.0 

10.0 
14.8 
12.3 

120.0 
4.90 
0.80 
4.8 

3.40 
3.84 
3.52 

NA 
2.28 

FT/MIN 

3.05E·03 
2.79£-03 

NA 

FTIDAY GPO/SC.FT 

4.39E+OO 3.28E+01 
4.02E+OO 3.01E+01 

NA NA 

CMISEC 

1.55E·03 
1.42E·03 

NA 

SQ.M/MlN SQ.FT/DAY GPOIFT SC.MISEC 

4.51E·02 64.9 485.6 6.98E·05 
4.14E·02 59.6 445.4 6.40E·05 

NA NA NA NA 
··········································--·························---························· 

Depth Water Natural Log of REGR 
to level Water Level LINE 

Time (min) ~ater Change Change CALC. 
............. ......... 

Regression Output: 0 8.84 1.44 0.36 0.32 
Constant 0.322 0.0033 8.52 1.12 0.11 0.31 
Std Err of Y Est 0.004 0.0066 8.98 1.58 0.46 0.31 
R Squared 0.999 0.0099 8.n 1.32 0.28 0.30 
No. of Observations 14 0.0133 8.73 1.33 0.29 0.29 
Degrees of Freedom 12 0.020 8.71 1.31 0.27 0.28 

0.023 8.71 1.31 0.27 0.27 0.27 
X Coefficient(s) -2.2835 0.027 8.70 1.30 0.26 0.26 0.26 
Std Err of Coef. 0.0198 0.030 8.69 1.29 0.25 0.25 0.25 

0.033 8.69 1.29 0.25 0.25 0.25 
0.050 8.63 1.23 0.21 0.21 0.21 
0.067 8.58 1.18 0.17 0.1t' 0.17 
0.083 8.54 1.14 0 13 0.13 0.13 
0.100 8.49 1.09 0.09 0.09 0.09 
0.117 8.45 1.05 0.05 0.05 0.05 
0.133 8.42 1.02 0.02 0.02 0.02 
0.150 8.38 0.98 -0.02 -0.02 -0.02 
0.167 8.34 0.94 ·0.06 ·0.06 ·0.06 
0.183 8.31 0.91 -0.09 -0.09 -0.10 



Depth 'Water Natural Log of REGR 
to level 'Water Level LINE 

Time (min) 'Water Change Change CALC. 
----- .... -.. .... -- .......... 

0.200 8.28 0.88 ·0.13 ·0.13 ·0.13 
0.217 8.25 0.85 -0.16 -0.17 
0.230 8.22 0.82 -0.20 ·0.20 
0.250 8.20 0.80 -0.22 -0.25 
0.270 8.17 o.n ·0.26 -0.29 
0.280 8.15 0.75 ·0.29 -0.32 

v .... ~ 

0.300 8.12 o.n ·0.33 ·0.36 
0.320 8.10 0.70 ·0.36 ·0.41 

.... ~ .. 
0.330 8.07 0.67 ·0.40 -0.43 
0.420 7.97 0.57 ·0.56 -0.64 
0.50 7.88 0.48 ·0.73 -0.82 
0.58 7.81 0.41 ·0.89 ·1.00 
0.67 7.75 0.35 ·1.05 ·1.21 
0.75 7.70 0.30 ·1.20 ·1 .39 
0.83 7.65 0.25 ·1.39 ·1.57 .-:-, "" 

0.92 7.62 0.22 ·1.51 ·1.78 
1.00 7.59 0.19 ·1.66 ·1.96 
1.08 7.55 0.15 ·1.90 ·2. 14 

v·~~ 1.17 7.53 0.13 ·2.04 ·2.35 
). 

1.25 7.52 0.12 ·2.12 ·2.53 ~ 
1.33 7.50 D. 10 ·2.30 -z.n 
1.42 7.48 0.08 ·2.53 ·2.92 .-.:·:l 

1.50 7.47 0.07 ·2.66 ·3. 10 ., 

1.58 7.46 0.06 ·2.81 ·3.29 '""'"' 
1.67 7.45 0.05 ·3.00 ·3.49 
1.75 7.45 0.05 ·3.00 ·3.67 
1.83 7.44 0.04 ·3.22 ·3.86 
1.92 7.43 0.03 ·3.51 ·4.06 
2.0 7.43 0.03 ·3.51 ·4.25 
2.5 7.41 0.01 ·4.61 ·5.39 

~~-. 

3.0 7.40 0.00 ·6.53 
========== 

MIH: 7.40 
.::+:~'·: •· 

MAX: 8.98 ~*"'·:~· 
........... 1 

~ 

~-· 
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Slug Test at MW-4 
Slope for Permeability Calculation 
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BAILD~N TEST RESULTS FOR: MW·5 
ACS RI/FS Site 

WELL INFORMATION 

Casing Diameter (in) 
Effective Casing RADIUS Cin)(rc) 
Screen Diameter (in) 
Effective RADIUS (in)(rw) 
Screen Length Cft)(L) 
Aquifer Thickness Cft)(D) 
Well Penetration (ft)(H) 

CALCULATED PARAMETERS 

L I rw 
A 
B 

c 
ln ( (D·h)!rw) 
ln (ReI rw) Fully Penetrating 
ln (ReI rw)Partially Penetrating 
ln (Re 1 rw)Partially Penetrating(>6) 
1/t * ln (Yo /Yt) 

RESULTS 

Hydraulic Conductivity Fully·P 
Hydraulic Conductivity Partial·P 
Hydraulic Conductivity Partial·P (>6) 

Transmissivity Fully·P 
Transmissivity Partial·P 
Transmissivity Partial·P (>6) 

2 
1.0 
2.0 
1.0 

10.0 
15.9 
12.4 

120.0 
4.90 
0.80 
4.8 

3.74 
3.85 
3.50 

NA 
18.81 

FT/HIN 

2.51E·02 
2.29E-02 

NA 

FT /DAY GPO/SQ. FT 

3.62E+01 2.71E+02 
3.29E+01 2.46E+02 

NA NA 

CM/SEC 

1.28E·02 
1.16E·02 

NA 

SQ.H/HIN SQ.FT/DAY GPD/FT SQ.H/SEC 

4.00E·01 57S.4 4303.1 6.19E·04 
3.64E·01 523.5 3915.2 5.63E·04 

NA NA NA NA 
......................................................................................................................................................... 

Depth Water Natural Log of REGR 
to level Water Level LINE 

Time (min) Water (.ndnge Change CALC. 
................ .. ............. 

Regression Output: 0 8.12 0.00 ERR 0.54 
Constant 0.538 0.0033 8.12 0.00 ERR 0.48 
Std Err of Y Est 0.083 0.0066 8.52 0.40 ·0.92 0.41 
R Squared 0.991 0.0099 9.00 0.88 ·0.13 0.35 
No. of Observations 9 0.0133 8.81 0.69 ·0.37 0.29 
Degrees of Freedom 7 0.0166 8.78 0.66 ·0.42 0.23 

0.020 8.54 0.42 ·0.87 0.16 
X Coefficient(s) ·18.8082 0.023 8.88 0.76 ·0.27 0.10 
Std Err of Coef. 0.6751 0.027 9.18 1.06 0.06 0.04 

0.030 9.21 1.09 0.09 0.09 ·0.03 
0.033 9.10 0.98 ·0.02 ·0.02 ·0.08 
0.050 8.75 0.63 ·0.46 ·0.46 ·0.40 
0.067 8.57 0.45 ·0.80 ·0.80 -o.n 
0.083 8.45 0.33 ·1.11 ·1. 11 ·1.02 
0.100 8.37 0.25 ·1.39 ·1.39 ·1.34 
0.117 8.30 0.18 ·1. 71 ·1. 71 ·1.66 
0.133 8.27 0.15 ·1.90 ·1.90 ·1.96 
0.150 8.23 0.11 ·2.21 ·2.21 ·2.28 
0.167 8.22 0.10 ·2.30 ·2.60 
0.183 8.20 0.08 ·2.53 ·2.90 



Depth \later Natural Log of RECR 
to level 'olater Level LINE 

·.~ -· 

Time (min) 'olater Change Change CALC • 

----····· .. -... -..... 
\~~ 

0.200 8.18 0.06 ·2.81 ·3.22 :i.;. 

0.217 8.18 0.06 ·2.81 ·3.54 rl:. 
0.230 8.17 0.05 ·3.00 ·3.79 
0.250 8.16 0.04 ·3.22 ·4. 16 
0.270 8.16 0.04 ·3.22 ·4.54 

~j 
0.280 8.15 0.03 ·3.51 ·4. 73 
0.300 8.15 0.03 ·3.51 ·5.10 
0.320 8.15 0.03 ·3.51 ·5.48 

~;.~ 

0.330 8.15 0.03 ·3.51 ·5.67 
..:< 
~:! 

0.420 8.14 0.02 ·3.91 ·7.36 
0.50 8.13 0.01 ·4.61 ·8.87 

~t? 
0.58 8.13 0.01 ·4.61 . 10.37 ~. . 

0.67 8.13 0.01 ·4.61 ·12.06 
0.75 8.13 0.01 ·4.61 ·13.57 
0.83 8.13 0.01 ·4.61 ·15 .07 /'.~~,~~ 

0.92 8.12 0.00 ·16.77 
1.00 8.12 0.00 ·18.27 

;,.. .... 

1.08 8.12 0.00 ·19.77 
v~ 1.17 8.12 0.00 ·21.47 

>i' 
1.25 8.12 0.00 ·22.97 

.. 
~ 

1.33 8.12 0.00 ·24.48 
1.42 8.12 0.00 ·26.17 ~~ 

1.50 8.12 0.00 ·27.67 ·~~ 
\~. ·' 

1.58 8.12 0.00 ·29.18 
1.67 8.12 0.00 ·30.87 
1.75 8.12 0.00 ·32.38 ... 

~ 

1.83 8.12 0.00 ·33.88 
1.92 8.12 0.00 ·35.57 

2.0 8.12 0.00 ·37.08 

========== ·"' :·~-· 

MIN: 8.12 
~~-\'-:. 
r-«Y 

MAX: 9.21 

~t~:~·· 
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A Q T E S 0 L V R E S U L T S 

08/23/90 

PROBLEM DEFINITION 

. rob 1 em tit 1 e: MW-9 pressure test 

Knowns and Constants: 
No. of data points ............... 28 
Radius of well casing ............ 0.083 
Radius of well ................... 0.083 

- Aquifer saturated thickness ...... 100 
Well screen length ............... 5 
Static height of water in well ... 19.39 

~-~ ':·_1g ( Re/Rw) . . . . . .. . . . . . . . . . . . .. . . . 3. 208 

ESTIMATION RESULTS 
.,, 
~alytical method: Bouwer and Rice (unconfined aquifer slug test) 

~RAMETER ESTIMATES 

L•': K = Estimate 
4.1860E-002 +/-
6.3475E+000 +/-

Std. Error 
3.1451E-004 
2.1959E-002 - yO = 

-.-~ 

~ALYSIS OF HODEL RESIDUALS 

-~~~~~:~ua 1 • ca 1 cul a ted - observed 
~~ted residual = residual * weight 

uetgfited Residual Statistics: 
· Numter of residuals ............... 28 

Number of estimated parameters .... 2 
Degrees of freedom ...............• 26 
Residual mean .•................... 0.01483 
Residual standard deviation ....... 0.03532 
Residual variance ................. 0.001247 

Model Residuals: 

Time Observed Calculated 
-------- ----------

0.0033 6.01 5.9629 
0.0066 5.62 5.6016 
0.0099 5.28 5.2622 
0.0133 4.96 4.9341 
0.0166 4.66 4.6351 

0.02 4.32 4.346 
0.0233 4.04 4.0827 
0.0266 3.78 3.8354 

Residual Weight 
-------- ------

0.047094 
0.018373 
0.017764 
0.025945 
0.024888 

-0.026041 
-0.042724 
-0.055361 

12:42:36 

1 
1 
1 
1 
1 
1 
1 
1 



0.03 3.56 3.5962 -0.036167 1 
0.0333 3.34 3.3783 -0.038283 1 

0.05 2.43 2.4622 -0.032249 1 
0.0666 1. 79 1.798 -0.0080028 1 
0.0833 1.32 1.3105 0.0095325 1 

0.1 0.98 0.95513 0.024871 1 
0.1166 0.73 0.69746 0.032538 1 .... -., 

0.1133 0.55 0.50834 0.041657 1 
0.15 0.41 0.3705 0.039497 1 

0.1666 0.32 0. 27055 0.049448 1 
0.1833 0.24 0.19719 0.042809 1 

0.2 0.19 0.14372 0.046278 1 , . .,_ ~· 

0.2!66 0.14 0.10495 0.03505 1 
0.2333 0.11 0.076492 0.033508 1 

,. 
0.25 0.09 0.055751 0.034249 1 ~:· 

0.2666 0.08 0.040711 0.039289 1 
0.2833 0.06 0.029672 0.030328 I 

0.3 0.05 0.021626 0.028374 1 
0.3166 0.03 0.015792 0.014208 1 
0.3333 0.03 0. 01151 0.01849 1 ---:-~----

,r:.• 

-



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

A Q T E S 0 L V R E S U L T S 

09/11/90 

PROBLEM DEFINITION 

;oblem title: MW-7 pressure test 

V~owns and Constants: 
No. of data points ............... 28 
Radius of well casing ............ 0.083 
Radius of well ................... 0.083 
Aquifer saturated thickness ...... 100 
Well screen length ............... 5 
Static height of water in well ... 30.75 

-. ·"", · g { Re/ Rw) . . . . . . . . . . . . . . . . . . . . . . . 3 . 3 7 9 

. .., .'--../ ESTIMATION RESULTS 

~alytical method: Bouwer and Rice (unconfined aquifer slug test) 

.:.ARAMETER ESTIMATES 

.·, 

K • 
yO • 

Estimate 
4.6044E-002 +/-
9.5518E+000 +/-

Std. Error 
1.0817E-003 
1.0434E-001 

RNALYSIS OF MODEL RESIDUALS 

·:.\ · ·:1ua 1 .., ca 1 cu 1 a ted - observed 
-~lnted residual • residual * weight 

"efghted Residual Statistics: 
· Number of residuals ............... 28 

Number of estimated parameters .... 2 
Degrees of freedom .......•........ 26 
Residual mean ..................... -0.01447 
Residual standard deviation ....... 0.1636 
Residual variance .........•....... 0.02675 

Model Residuals: 

Time Observed Calculated 
-------- ----------

0.0033 8.26 8.9482 
0.0066 8.49 8.3827 
0.0099 8.1 7.853 
0.0133 7.58 7.3422 
0.0166 7.04 6.8782 

0.02 6.55 6.4308 
0.0233 6.1 6.0244 
0.0266 5.67 5.6437 

Residual Weight 
-------- ------

-0.6882 
0.10728 
0.24703 
0.23783 
0.16182 
0.11922 

0.075607 
0.026316 

13:54:14 

1 
1 
1 
1 
1 
1 
1 
1 



0.03 5.29 5.2766 0.013415 1 
0.0333 4.93 4.9431 -0.013133 1 

0.05 3.48 3.5525 -0.072473 1 
0.0666 2.48 2.5581 -0.078105 1 
0.0833 1. 75 1.8384 -0.088429 1 

0.1 1. 24 1.3212 -0.081221 1 
0.1166 0.87 0.9514 -0.0814 1 
0.1333 0.62 0.68374 -0.063741 1 

0.15 0.43 0.49138 -0.061383 1 
0.1666 0.3 0.35384 -0.053841 1 
0.1833 0.22 0.25429 -0.034294 1 

0.2 0.16 0.18275 -0.022753 1 
0.2166 0.11 0.1316 -0.021599 1 
0.2333 0.08 0.094576 -0.014576 1 ··-

0.25 0.06 0.067969 -0.0079688 1 
0.2666 0.05 . 0.048944 0.0010563 1 
0.2833 0.03 0.035174 -0.0051743 1 

0.3 0.03 0.025279 0.0047213 1 
0.3166 0.01 0.018203 -0.008203 1 
0.3333 0.01 0.013082 -0.0030819 1 

~··· 

f~('"/' 
.I ........ , 
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A Q T E S 0 l V 

A Program for 

Automatic Estimation of Aquifer Coefficients 

From Aquifer Test Data 

By: 

Glenn M. Duffield 
and 

James 0. Rumbaugh, III 

Geraghty & Miller Modeling Group 
1895 Preston White Drive, Suite 301 

Reston, VA 22091 

(703} 476 - 0335 

A Q T E S 0 L V is a user-friendly program designed to 
analyze data from aquifer tests automatically. Aquifer 
coefficients for a variety of aquifer test conditions can 
be estimated by A Q T E S O·L V , including the following: 

o confined aquifers, unconfined aquifers, 
and leaky aquifers 

o pumping tests, injection tests, recovery tests, 
and slug tests 

Features: 

o Interactive, menu-driven program design 

o Nonlinear least-squares estimation of aquifer coefficients 

o Statistical analysis of results 

o Complete graphical display of results 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
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BAILD~N TEST RESULTS FOR: H~·6 

ACS RI/FS Site 

~ELL INFORMATION 

Casi~q Diameter (in) 
Effective Casing RADIUS (in)(rc) 
Screen Diameter (in) 
Effective RADIUS (in)(rw) 
Screen Length (ft)(L) 
Aquifer Thickness Cft)(D) 
~ell Penetration (ft)(H) 

~ ·· CALCULATED PARAMETERS 

,.;·.: 

L I rw 
A 
B 
c 
ln ((D·h>lrw) 
ln (ReI rw) Fully Penetrating 
ln (ReI rw)Partially Penetrating 
ln (ReI rw)Partially Penetrating(>6) 
11t * ln (Yo IYt) 

RESULTS 

Hydraulic Conductivity Fully·P 
Hydraulic Conductivity Partial·P 
Hydraulic Conductivity Partial·P (>6) 

Transmissivity Fully·P 
Transmissivity Partial·P 
Transmissivity Partial·P (>6) 

2 
1.4 
2.0 
1.0 

10.0 
11.2 
9.7 

120.0 
1.75 
0.25 
0.9 

2.89 
4.19 
3.97 

NA 
11.10 

FTIMlN 

3.03E·02 
2.87E·02 

NA 

FTIDAY GPDISQ.FT 

4.36E+01 3.26E+02 
4.13E+01 3.09E+02 

NA NA 

CMISEC 

1.54E·02 
1.46E·02 

NA 

SQ.MIMlN SQ.FTIDAY GPOIFT SQ.MISEC 

3.39E·01 488.5 3653.6 5.25E·04 
3.22£·01 463.1 3463.5 4.98E·04 

NA NA NA NA 
··············-··------·---------------·························································· 

Depth Water Natural Log of REGR 
to level Water Level LINE 

Time (min) \later Change Change CALC • 
................ . ............. 

Regression OUtput: 0 24.40 2.06 0.72 0.25 
Constant 0.253 0.0033 23.52 1.18 0.17 0.22 
Std Err of Y Est 0.018 0.0066 23.65 1.31 0.27 0.18 
R Squared 0.999 0.0099 23.52 1.18 0.17 0.14 
No. of Observations 13 0.0133 23.48 1.14 0.13 0.13 o. 11 
Degrees of Freedom 11 0.0166 23.43 1.09 0.09 0.09 0.07 

0.020 23.38 1.04 0.04 0.04 0.03 
X Coefficient(s) ·11.0959 0.023 23.34 1.00 0.00 0.00 ·0.01 
Std Err of Coef. 0.1293 0.027 23.30 0.96 ·0.04 ·0.04 ·0.04 

0.030 23.25 0.91 ·0.09 ·0.09 ·0.08 
0.033 23.22 0.88 ·0.13 ·0.13 ·0.11 
0.050 23.07 0.73 ·0.31 ·0.31 ·0.30 
0.067 22.94 0.60 ·0.51 ·0.51 ·0.49 
0.083 22.84 0.50 ·0.69 ·0.69 ·0.67 
0.100 22.76 0.42 ·0.87 ·0.87 ·0.86 
0.117 22.70 0.36 ·1.02 ·1.02 ·1.05 
0.133 22.64 0.30 ·1.20 ·1.20 ·1.22 
0.150 22.61 0.27 ·1.31 ·1.41 
0.167 22.56 0.22 ·1.51 ·1.60 
0.183 22.54 0.20 ·1.61 ·1. 78 



ACS RI/FS -- MW-6 
Raw Slug Test Data 
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{f( /)) ~ b (IC.):::;:.J..I G 

0.03 2.51 2.5331 -0.023053 1 
0.0333 2.35 2.3814 -0.031384 1 

0.05 1.71 1. 7423 -0.032328 1 
0.0666 1.27 1. 2772 -0.0071532 1 
0.0833 0.94 0.93442 0.005577 1 

0.1 0.7 0.68367 0.016334 1 
-~ 

0.1166 0.51 0. 50114 0.0088622 1 
·~i 0.1333 0.38 0.36666 0.013345 1 

0.15 0.28 0.26826 0.011739 1 
0.1666 0.2 0.19664 0.0033603 1 
0.1833 0.16 0.14387 0.016129 1 

0.2 0.12 0.10526 0.014738 1 
0.2166 0.09 0. 077159 O.OI2841 1 

··:~ 0.2333 0.08 0.056453 0.023547 I ··:-:~ 

;_:;~~ 0.25 0.06 0.041303 O.OI8697 I 
0.2666 0.05 0.030276 0.019724 I 

~ 0.2833 0.03 0.022151 0.0078487 1 ;~:.~~ 

-::,J 0.3 0.03 0.016207 O.OI3793 1 
0.3166 0.01 0.01188 -O.OOI8799 I 

~--~ .. :.~_\ 0.3333 0.01 0.0086919 0.0013081 1 -
·.-
f;~ '-.._.../ 
~ ·,;~:-'1 

-:1 

.-., 
-~? . -~ .. 

· ..... j 

·., . 

. _-; 

.: 



m 

) 

( 

Drawdown ( f t) 

)I 
'j 

' 



_.-. 

···i"-·" 

) ) 


